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NESTLING COWBIRD AND CHIPPING SPARROW, JULY 26, 1941 


Photographed at Battle Creek, Michigan, by E. M. Brigham, Jr. 
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THE EASTERN CHIPPING SPARROW IN MICHIGAN 


BY LAWRENCE H. WALKINSHAW 


6 bw Eastern Chipping Sparrow (Spizella passerina passerina), al- 
though one of our more common birds, has been comparatively 
little studied. The following paper on the migration and breeding habits 
of this sparrow in Michigan, particularly at Battle Creek, is based on 
data collected over a period of some 25 years and on a detailed study 
of six nests made in 1944. 

MIGRATION 

On May 7, 1940, I observed 15 to 20 Chipping Sparrows feeding 
together along an old roadway, but as a rule in the spring the species is 
observed singly. During the autumn the species is regularly found 
feeding along fence-rows or roadsides, grouped in flocks which are often 
rather large (sometimes containing up to 30 individuals). 

Compared with the Eastern Field Sparrow (Spizella pusilla pusilla), 
to which it is closely related, the Chipping Sparrow is a rather late 
migrant. At Battle Creek since 1918 I have’ made my first spring 
observation once as early as March 25 (1939), once as late as April 
27 (1940), other years on dates between April 6 and 22. In 1937 
I recorded the species on November 1, but it usually leaves during 
October. The Chipping Sparrow is present at Battle Creek for an 
average of 186 days of the year (174 to 199 days). Seasonal dates 
for the years 1918-25 and 1929-44 are listed in Table 1. 


TERRITORY 


When first observed each spring male Chipping Sparrows have been 
already attached to certain territories, which they proclaimed by sing- 
ing from some tree perch during most of the daylight hours. In Battle 
Creek they were not always completely surrounded by other Chipping 
Sparrows, so that their territories, although limited on one or more 
sides, were quite flexible on the others. Territorial defense consisted 
chiefly in chasing intruders, which then usually left at once. I have 
often observed a trespasser depart on the mere approach of the resident 
male with wings slightly lowered and feathers slightly raised. Trespass- 
ing birds were usually perched in a tree or bush on the other bird’s 
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TABLE 1 
MicrRATIONS OF THE Curppinc SPARROW, BATTLE CREEK, MICHIGAN 








First Second Species Last Days 
Year record record common record present 


1918 | April 11 
1919 | April 10 
1920 | April 22 
1921 | April 6 
1922 | April 6 
1923 | April 21 
1924 | April 18 
1925 | April 14 








1929 April 6 October 20 197 
1930 April 10 October 12 185 
1931 April 9, April 12 April 19 October 25 199 
1932 April 15 April 17 April 24 October 9 177 
1933 April 12 April 15 April 15 October 8 179 
1934 April 9 April 15 April 18 October 21 195 
1935 April 19 April 20 April 19 | November 1 196 
1936 April 15 April 16 April 19 October 18 186 
1937 April 17 April 18 April 18 October 24 188 
1938 April 13 April 14 April 14 October 21 191 
1939 March 25 April 21 April 21 October 5 194 
1940 April 27 April 28 May 5 October 18 174 
1941 April 12 April 13 April 13 October 6 177 
1942 April 13 April 14 April 13 October 5 175 
1943 April 8 April 16 April 18 October 21 196 
1944 April 20 April 27 April 27 October 18 181 
Av. April 13 April 17 April 19 October 19 186 




















territory. On one occasion a resident male drove away a trespassing 
female. (The two sexes often cannot be distinguished by plumage, but 
these observations were made on birds marked with colored bands.) 

In 1944 three pairs of Chipping Sparrows built their first nests 
about 140, 180, and 220 feet apart, one in front of our house, the 
others in neighboring yards. The second nests were all built in our yard, 
in a small triangular area whose sides measured respectively 48, 33, 
and 20 feet. Often two pairs would sit on opposite sides of a small 
mountain ash or sumac bush. Two pairs used the same part of the 
street as a feeding area and frequently fed in close proximity to each 
other. Yet each male defended a definite territory around his nest 
(from an acre to an acre and a half in area) from other males. After 
the young left the second nests (August 8 to 14), they sometimes 
wandered across territorial boundaries, and at first the parents (which 
were now banded and seemed to know their own young) coaxed or 
led them back. But after mid-August no territorial behavior was ob- 
served; although each family group remained separate from the others, 
all three pairs and their young roamed over the same fairly large area. 
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MATING 


In 1944 the first female was observed on May 4, 14 days after 
the first male. Accompanied by her mate she was examining the small 
arbor vitaes and a common juniper in our yard. The male and female 
of Chipping Sparrows remain almost constantly together between mat- 
ing and nesting, as Field Sparrows and Clay-colored Sparrows (Spizella 
pallida) do. The pair in our front yard during May, 1944, were always 
feeding together, hopping along the ground searching for insects or 
seeds, usually in the driveway or along the weedier portion of a near-by 
roadside. After mating, the male very seldom sang until incubation 
started. 

Copulation, which usually takes place on the ground, but sometimes 
on a horizontal branch, wire, or roof, is frequent during the days pre- 
ceding egg laying and often occurs several times in succession. The 
female assumes a crouching posture with head and tail slightly raised 
and wings rapidly vibrating; the male approaches and hovers over her 
for a few seconds. During copulation the female (and perhaps the male) 
utters a rapid call, see-see-see-see-see. 


Nest BUILDING 


The female did all of the nest building. The male usually accom- 
panied her on her trips for nest material, which she gathered within 100 
or 150 yards of the nest, but sometimes he merely remained near-by 
and sang. Most of the nest building wasdone in the early morning hours, 
and the nest was completed in three or four days. Dates for the be- 
ginning and completing of a number of nests are as follows: May 1-4, 
1932; May 13-16, 1933; May 11-15, 1934; July 1-2, 1935; May 
12-14, 1936; May 16-18, 1937; May 10-12, 1944 (average: 3.4 
days). The completion of the July nest in two days would seem to in- 
dicate that later nests are constructed more rapidly than early ones as 
is often the case with other species. 

The nests, made of dead grasses and rootlets, are lined sometimes 
with very fine grasses but oftener with very fine rootlets and hair. The 
hair is usually horsehair, but deer hair, human hair, and other kinds 
are also used. One typical nest had a lining of 752 horse and human 
hairs, an inner lining of 182 rootlets, and an outer cup of 145 pieces 
of grass, larger rootlets, and tumble weeds. The majority of the root-- 
lets were less than three or four inches long; some of the hairs were 
more than a foot in length, but most of them ranged between two and 
five inches. The total number of pieces in this nest was 1,079, yet the 
nest was less bulky than many Clay-colored Sparrow nests (Walkin- 
shaw, 1939a:18), and more compactly built than Field Sparrow nests 
(Walkinshaw, 1939c:110). The average weight and measurements of 
eight Chipping Sparrow nests are given in Table 2. 
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TABLE 2 
Size oF Eicut Curppinc Sparrow NEsts 

Exterior diam. | Interior diam. | Exterior Interior Weight 

at top at top depth depth (grams) 
Av. 112 mm. 48.3 mm. 56.8 mm. 37.3 mm. 4.7 
Max. 150 mm. 60.0 mm. 75.0 mm. 50.0 mm. 5.8 
Min. 80 mm. 40.0 mm. 45.0 mm. 30.0 mm. 3.0 




















In the more settled areas of southern Michigan, Chipping Spar- 
rows build their nests in a variety of places. Of 51 nests I have found 
near dwellings, one was on a mowing machine in a semi-open tool 
shed, and one on the ground in dead grass; two on the sides of old 
strawstacks; five in rose or spirea bushes; seven in the horizontal 
branches of horse-chestnut, pear, or apple trees, 12 to 15 feet above 
the ground; eight in grapevines. But by far the most were in common 
juniper (five nests), arbor vitae (eight), and spruce (fourteen) in the 
yards of residences, often very close to a porch. In the pine areas 


_ of northern Michigan (Crawford and Oscoda counties), I have found 


one nest in dead grass, two in white pine, and two in jack pine. In 
Crawford County, Edward M. Brigham, Jr., and William Dyer showed 
me a nest they had found in a small hawthorn, but the Chipping 
Sparrow does not use hawthorns nearly so often as the Clay-colored and 
Field Sparrows. 

I have found nests during May as well as during July at least 
305 cm. from the ground, but the average becomes progressively higher 
during the summer. The elevation of 15 nests in May averaged 109 cm.; 
5 nests in June, 153 cm.; 7 nests in July, 229 cm. Some nests are built 
adjacent to the tree trunk, others far out on a horizontal branch. One 
built in a pear tree in 1944 was 305 cm. from the ground and 352 cm. 
from the trunk. All nests were well concealed in a dense mass of leaves 
or needles. 


Tue Eccs 


Chipping Sparrow eggs are a beautiful greenish-blue with a wreath, 
usually at the larger end, of black or reddish-brown spots or scrawls. 
On some eggs in addition to the wreath there are a few spots scattered 
over the entire egg, and on some there are spots in a dense cap at the 
larger end. Twenty-four eggs (from May, June, and July clutches) 
averaged 17.23 x 12.82 mm. in length and diameter, 1.6 grams in 
weight. The largest egg measured 18.5 x 13.7 mm.; the smallest eggs, 
16 x 13 mm. and 17 x 12.3 mm. Roberts (1932:413) gave .72 x .51 
inches [18.28 x 12.95 mm.] as typical measurements; Bradley (1940: 
37) gave “about 18 by 13 mm.” (five eggs). 

Eggs are laid at daily intervals, usually very early in the morning 
(between 5:00 and 7:00 a.m.), though the first egg of one set in 1936 
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was laid very close to 12 o’clock noon (May 16). The second egg of 
this set was laid before 6 a.M., E.S.T., on May 17, the third by 8 a.m., 
and the fourth by 6 A.M., on the following days. 

In southern Michigan the Chipping Sparrow lays three or four eggs. 
Forty-five complete clutches averaged 3.62 eggs; these included one 
clutch of two eggs, but none over four, though Roberts (1932:413) 
lists a nest found in St. Louis County, Minnesota, May 4, 1902, which 
contained five eggs. As with other Fringillidae the average number of 


eggs per set becomes progressively smaller as the season advances 
(Table 3). 


TABLE 3 
Sizes oF Curppinc Sparrow Ecc Sets (MICHIGAN) 








No. of eggs No. of sets 
per set 





May June July August Total 











2 - - 1 -~ 1 
3 4 4 6 1 15 
4 17 11 1 - 29 
Total sets per month 21 15 8 1 45 
Av. no. eggs perset per month | 3.81 3.73 3.0 3.0 3.62 




















Nesting usually starts in May and continues into August. In my 
records the earliest laying was May 8 (1938); the earliest hatching, 
May 21 (1938); the earliest fledging, May 27 (1922). Undoubtedly 
weather conditions affect the beginning of nesting. For example, the 
spring of 1938, when I made my earliest records for laying and hatch- 
ing, was exceptionally warm (Walkinshaw, 19395:64). I have recorded 
13 other nests in which the first egg was laid on dates in May. At eight 
of these nests the date was known from direct observation: May 13, 
14, 16 (two nests), 17 (two nests), 18, and 20; at the other five nests 
the date of the first egg was calculated on the basis of observations 
made later in the nesting cycle: May 10, 11, 18, 19, and 26. My latest 
record for the laying of the first egg in a set is July 26 (calculated date), 
but I have noted other nests where laying was almost as late: July 20 
and 22 (calculated dates), and July 25. My latest record of hatching 
is August 7, and of nest-leaving, August 15. 

Of 66 nests only three were parasitized by Cowbirds. Two of these 
were deserted immediately after the Cowbird egg was laid. In the third, 
a young Cowbird was raised alone; the Chipping Sparrow eggs had 
been removed or destroyed. Only one of the nests built in the shrubbery 
of our yard was parasitized. 
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INCUBATION AND CARE OF YOUNG 


The female incubates the eggs, but on one occasion, on a cool 
morning, I found the male incubating. The male of the Clay-colored 
Sparrow occasionally incubates and broods (Walkinshaw, 1939a:20), 
and on one occasion I found a male Field Sparrow brooding the young 
at night when they were several days old. 

Incubation began the night before the laying of the last egg and 
required 11 days at the four nests where the period was exactly deter- 
mined: Nest 27, 1933 (Walkinshaw, 1934:304); Nest 54, 1938; Nests 
1 and 4, 1944. At Nest 1, 1944, incubation began at 8 P.m., May 15, 
the night before the last egg was laid. Three eggs hatched during the 
day, May 26, the fourth egg on May 27. At Nest 4, 1944, incubation 
began July 26, when the nest contained two eggs. The third egg was 
laid July 27 between 6 and 8 a.m. Two eggs hatched at 6:50 and 8:00 
A.M. August 6; the third, about 6 a.m. (down still wet) August 7. 

I watched Nest 4, 1944, the day the first two eggs hatched, from 
5:00 a.M., 67 minutes before night incubation ended, to 9:30 a.m. (a 
total of four hours and 30 minutes). The first young hatched at 6:50, 
and the female immediately ate the shells. She fed this young at 7:18. 
The second young hatched at 8, and she fed it at 8:20. 

Both male and female approached the nest cautiously, usually 
alighting on several successive perches before entering the nest tree from 


TABLE 4 


FREQUENCY OF BroopING OF CHIPPING SPARROWS 
1944, Nests 4 and 5 






































Date: August 6 (N. 4) | August 8 (N. 4) | August 6 (N. 5) 
Period of observation: 270 min.: 115 min.: 210 min.: 
5-9:30 a.m. 5-6:55 A.M. 5-8:30 a.m. 
Age of nestlings: hatched 1 day (1) 2 days 
2 days (2) 3 days (2) 
No. of brooding periods: 6 4 9 
Av. — of brooding 
period: 41.1 min. 14.25 min. 11.1 min. 
Av. length of interval: 3.83 min. 12 min. 13.7 min. 
Brooding periods 
(extremes): 20-67 min. 5-25 min. 4-24 min. 
Intervals (extremes): 1-7 min. 3-20 min. 2-53 min. 
Total time brooded: 247 min. 57 min. 100 min. 
Total time not brooded: 23 min. 58 min. 110 min. 
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below and working up through the foliage to the nest. Their flight 
away from the nest, however, was direct. Both chipped softly when 
approaching the nest and often chipped rapidly when leaving. 

The female did most of the brooding, but on cool mornings the male 
occasionally brooded for a very few minutes. At Nest 5 on August 6, 
the male brooded from 5:45 to 5:48 a.m. while the female was away. 
Often one or both parents would stand on the edge of the nest examin- 
ing the young or the bottom of the nest, where they sometimes tugged 
at things I could not see. As the young grew older, brooding decreased 
(Table 4); they were not brooded after they were six and seven days 
old. On the night of August 9, when the young of Nest 4 were only two 
and three days old, the female did not brood. She had apparently been 
kept from the nest at roosting time by a disturbance in the yard. The 
young were thoroughly chilled by morning but took food from the male 
at 5:32 after the female had brooded them for 10 minutes (5:15 to 
5:25). 

At Nest 5 the female’s feedings decreased from an average of 3.2 
per hour when the nestlings were one and two days old to an average 
of 2.77 per hour when the nestlings were two and three days old. But 
except for this, both male and female increased the frequency of their 






































TABLE 5 
FREQUENCY OF FeEpInc or Younc Cuiprinc SPARROWS 
1944, Nest 4 
Date: August 6! August 8 August 13 
Period of observa- 185 minutes: 90 minutes: 278 minutes: 
tion: 8-9:50 A.M.; 5:25-6:55 A.M. 12 u.—1 P.M.; 
10:45 a.m.-12 mu. 4:20-7:58 p.m. 
Age of nestlings: hatched 1 day (1) 6 days (1) 
2 days (2) 7 days (2) 
No. of nestlings: 2 3 3 
Parent: Both| ¢@& 9 | Both]; ¢@ 9 | Both; ¢@# ] 
Total feeding 
visits : 6 1 5 12 7 5 52 24 28 
Av. no. feeding 
visits per hour: 1.95 | .32 | 1.62 8 4.7 | 3.33 | 11.2 | 5.18 | 6.04 
Av. length of in- 
terval (minutes): | 23.7 | — 26 | 7.72 | 12.5 | 18.7 | 5.28 | 10.9 | 9.76 
Extremes of inter- 
vals (minutes): | 13-45) — | 13-45] 0-23 ' 5-23 | 5-25 | 0-12 ' 3-24! 2-20 





























1 The nest was under observation from 5:00 a.m. (see Table 4), but this table covers 
only the period following the hatching of the second young. 
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TABLE 6 
FREQUENCY OF FEEDING oF YounG CHIPPING SPARROWS 
1944, Nest 5 

Date: August 5 August 6 August 8 
Period of observation: 75 minutes: 260 minutes: 90 minutes: 

7-8:15 a.m. 5:35-8:30 a.m. 5:30-7 a.m. 

10:45 a.m.—12:10 p.m. 

Age of nestlings: 1 day (1) 2 days (1) 4 days % 

2 days (2) 3 days (2) 5 days (2) 
No. of nestlings: 3 3 3 
Parent: Both] ¢@ 9 | Both fot 9 {Both]| ¢@ 2 
Total feeding visits: 8 4 28 16 12 20 | 13 | 7 





Av. no. feeding visits 
per hour: 6.4 | 3.2 | 3.2 | 6.46 | 3.69 | 2.77 |13.33) 8.66 | 4.66 





Av. length of interval 
(minutes): 6.71 |13.33} 11 | 9.61 | 17.8 | 16.3 | 4.15 | 6.91 /12.83 





Extremes of intervals 
(minutes) : 2-12) 5—18]10-12} 2-25) 7-35) 7-25) 0-15) 3-15) 6-19 
































feedings as the nestlings grew older (Tables 5 and 6). At Nest 4, for 
example, the nestlings were fed an average of 1.95 times per hour on 
the day the first two hatched (185 minutes observation); 8 times per 
hour when they were one and two days old (90 minutes observation) ; 
11.2 times per hour when they were six and seven days old (278 min- 
utes observation). 

Both male and female took part in nest sanitation. They often 
swallowed the smaller fecal sacs, but they always carried away the 
larger ones, dropping them about 100 or 150 feet away from the nest, 
though once a male dropped one within 12 feet of the nest. 


DEVELOPMENT OF YOUNG 


A newly hatched Chipping Sparrow is quite different from the young 
of the closely related Clay-colored Sparrow and Field Sparrow. Its 
down is much longer and darker, described by Dwight (1900:198) as 
“mouse gray,” though it seems to me darker than that and rather to be 
described as ““Deep Mouse-Gray.” The skin and legs are pinkish, the bill 
a darker pink, with yellowish tomia. There is a small egg tooth, white 
in color, at the tip of the maxilla. No feather tracts are visible. When 
first hatched the nestlings lay curled up in the bottom of the nest in a 
position similar to that assumed in the egg, but they raised their heads 

. and opened their mouths at the slightest movement or noise made near 
them, using their wings to help support them. 
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TABLE 7 
AVERAGE MEASUREMENTS OF NESTLING CHIPPING SPARROWS 

No. of Weight Win Tarsus Culmen 

birds Age (grams) Pen, (mm.) (mm.) 
7 hatched 1.28 5.66 5.08 3.25 
6 1 day 2.10 7.33 7.00 4.00 
6 2 days 3.25 9.08 8.81 4.91 
6 3 days 4.51 12.16 10.91 5.16 
5 4 days 5.80 15.40 13.00 5.60 
4 5 days 7.63 22.33 14.66 6.00 
4 6 days 8.75 27.25 16.12 7.00 
4 7 days 9.72 32.16 16.83 7.30 
4 8 days 9.30 35.25 16.87 7.30 
2 9 days 8.75 38.00 17.25 7.50 
2 10 days 10.30 46.00 17.00! 7.00! 




















1 The birds measured at the age of 10 days were not the same individuals measured 
at the age of 9 days. 


The dorsal, ventral, and alar tracts began to show when the young 
were two days old, appearing as dark dots underneath the skin. The 
sheaths of the primaries protruded 2 mm. at three days of age, 9 mm. 
at five days, and 18 to 19 mm. at seven days, when the feathers began 
to unsheath. The rectrices began to show at three days, but had grown 
to only five or seven mm. at seven days. By 9 and 10 days of age the 
young were well covered with unsheathed feathers. Sutton (1935:28; 
1937:2) has summarized plumage changes and plumage coloration in 
the Chipping Sparrow. The streaking present on the breast of the nest- 
ling disappears in the fall, and the young of the Chipping Sparrow, 
except for its shorter tail and longer wings, resembles the young of the 
Field Sparrow for a time. The crown is striped before the birds leave 
in the fall. 

Average weights of nestlings increased from 1.28 grams at hatching 
(seven individuals) to 10.3 grams at 10 days old (two individuals). 
During the same period average wing length increased from 5.66 mm. 
to 46 mm.; average length of tarsus, from 5.08 mm. to 17 mm.; aver- 
age culmen, from 3.25 mm. to 7 mm. (Table 7). These measurements 
are close to those recorded by Weaver (1937:104). Bradley (1940:42) 
also gave measurements for the Chipping Sparrow, but the exact ages 
of her birds were not known. All the weights averaged in Table 7 
were taken in the early morning. Several young while still wet from 
hatching weighed 1.1 grams. Wing measurements were taken with a 
straight-edge ruler from the bend (wrist) to the end of the longest 
feather. 

When only two or three days old, the young uttered a low zeee-zee- 
zee-zee call when they were fed. On leaving the nest they immediately 
began to use a 2tp-ip-zip-ip-zip-ip or chip-chip-chip call. 
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The nestlings began to show fear when they were six days old. Be- 
fore this they paid no attention to me when I removed them from the 
nest, often opening their mouths for food, but at six days they cowered 
in my hand or tried to escape. On the seventh day they were hard to 
keep in the nest after removal. On the eighth day it was impossible to 
keep them in the nest. 

The young left the nest when they were seven and eight days old. 
They hopped to the edge of the nest and remained there for some time. 
Then they moved gradually out into the branches of the nest tree. 
Sormetimes one fell to the ground, and it was then led by one of the 
adults, usually the male, into a brushy area. By 10 days of age they 
could hop into the lower branches of bushes, where they sometimes 
remained for long periods on one perch. By 12 days of age they could 
fly a few feet, and at 14 days of age they were capable of sustained 
flight. 

The adults from Nest 5 were observed feeding the young when they 
were 24 days old (August 27). I did not see this family again. The 
young from Nest 4 were still fed on September 9, when they were 33 
days old. By September 20 they were foraging for themselves, though 
they were still accompanied by their parents. The male from Nest 4 
fed a full-grown young (at least 35, perhaps 40, days of age) from an 
earlier nest on August 13, when the young in the second nest were 7 
days old. 

NESTING SUCCESS 


The outcome of 50 nests (mostly in city yards or near farm houses) 
was known. Young hatched in 33 (66 per cent) of these, and young 
were fledged in 31 (62 per cent). Of 152 eggs, 104 (68.42 per cent) 
hatched, 93 (61.18 per cent) produced fledged young. Kendeigh (1942: 
20) found that young were fledged in 59 per cent of 174 nests, and 
that 40 per cent of all Chipping Sparrow eggs laid developed into 
fledglings. Of my 31 nests which produced fledged young, 11 had 
broods of four; 13 had broods of three; 3 had broods of two; and 4 
had one young each. 

Foop 


In the spring Chipping Sparrows feed on small weed seeds along 
roadsides. In the summer they feed on larvae and grasshoppers, which 
they also feed to the young. The adults mash the grasshoppers on some 
hard surface before offering them to the young. In September they 
again feed on weed seeds. Forbush (1907:303) and Judd (1901:76) 
give excellent reports on the food of Chipping Sparrows. 


RoostInGc 


When not brooding, the female from Nest 6 spent the night in a 
thick globe arbor vitae four feet from the nest; the female from Nest 4, 
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roosted in arbor vitaes. Time of roosting was recorded for one female: 
8:10 p.m. to 5:15 a.m. (August 7-8). A male began singing that morn- 
ing at 5:12, half an hour before sunrise. Occasionally males sang dur- 
ing the night. 


RESPONSE TO DANGER 


The regular alarm note of Chipping Sparrows is a sharp rapid chip- 
ping. They are fearful of cats and squirrels, responding to their presence 
with persistent chips from some high perch. For hawks they give a 
special alarm call, a sibilant zeeeeeeee, similar to the hawk call of the 
Field and Clay-colored Sparrows. Even when this call is given by only 
one Chipping Sparrow, all the others in the vicinity dive into the near- 
est vegetation and remain there for several minutes. 


SUMMARY 


The migration and breeding habits of the Eastern Chipping Sparrow 
(Spizella passerina passerina) in Michigan, particularly at Battle 
Creek, were studied from 1918 to 1944, and a detailed study of six nests 
was made in 1944. 

This sparrow is usually observed singly during the spring, in flocks 
during the fall. 

It usually arrives at Battle Creek during the second and third 
weeks of April and leaves in October, being present an average of 186 
days of the year. 

Territory is taken up immediately on the male’s arrival. An area 
around the nest from an acre to an acre and a half is defended against 
other male Chipping Sparrows, but pairs often feed side by side out- 
side these areas. Territorial behavior stops about mid-August. 

The male sings almost continuously from arrival until mating but 
sings very little between mating and the beginning of incubation. 

The female builds the nest (usually during the early morning), 
taking (as a rule) three or four days to complete it. 

For eight nests the average weight was 4.7 grams; average diame- 
ters at top, 48.3 mm. (interior) and 112 mm. (exterior); average 
depths, 37.3 mm. (interior) and 56.8 mm. (exterior). Nest materials 
were dead grasses, rootlets, and hair. In one nest 1,079 pieces were used. 

Favorite nesting sites were conifers. Nests were found placed pro- 
gressively higher from the ground as the summer advanced (averaging 
109 cm. from the ground in May, 229 cm. in July). 

Eggs were greenish-blue, spotted in a wreath or cap at the larger 
end. Twenty-four eggs averaged 12.82 x 17.23 mm. in diameter and 
length, 1.6 grams in weight. 

Eggs were laid at daily intervals, usually between 5 and 7 a.m. 
The average number of eggs per set (45 clutches) was 3.62. 


in a thick clump of lilacs 45 feet from the nest. The males often * 
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The earliest laying recorded was May 8; the earliest hatching, 
May 21; the earliest fledging, May 27. The latest record for laying 
the first egg of a set was July 26 (calculated date); the latest for nest- 
leaving, August 15. 

Of 66 nests, only three were parasitized by Cowbirds. 

The male was once found on the eggs, but as a rule the female alone 
incubates. The incubation period was 11 days. 

The young were fed less than an hour after hatching. 

The male occasionally brooded for a few minutes on cool mornings. 

Brooding decreased as the young grew older and stopped when they 
were six and seven days old. 

Male and female shared in feeding the young and in nest sanitation. 

Feedings increased in frequency as the young grew older. 

The down of the Chipping Sparrow is longer and darker than that 
of the Clay-colored and Field Sparrows. Feather tracts began to show 
at two days of age; sheaths of primaries protruded 2 mm. at three days, 
9 mm. at five days, and 18 to 19 mm. at seven days. Rectrices began 
to show at three days. 

Average weights of nestlings increased from 1.28 grams at hatching 
to 10.3 grams at 10 days of age. 

The nestlings began to show fear when they were six days old. 

At 10 days of age the nestlings could hop to low branches of bushes; 
at 12 days they could fly a few feet; at 14 days they were capable 
of sustained flight. 

Young were fed by their parents until they were 33 (perhaps 35 or 
40) days old. 

Of 50 nests (mostly near dwellings), 33 (66 per cent) produced 
young; 31 (62 per cent) produced fledglings. Of 152 eggs, 104 (68.42 
per cent) hatched; 93 (61.18 per cent) produced fledglings. 

In spring and fall, Chipping Sparrows feed on weed seeds; in sum- 
mer, on larvae and grasshoppers, which they also feed to the young. 
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HOLBOELL’S GREBE NESTING IN 
SOUTHERN ONTARIO 


BY J. MURRAY SPEIRS, GEORGE W. NORTH, AND JOHN A. CROSBY 


URING most summers since 1930 Holboell’s Grebes (Colymbus 
grisegena holbollii) have been seen at various localities near the 
western end of Lake Ontario, and in 1943 they were found nesting in 
the region. The A.O.U. Check-List (1931) defines the breeding range of 
Holboell’s Grebe as: “Northeastern Siberia, northwestern Alaska, 
and northern Canada south to northern Washington, North Dakota, 
and southwestern Minnesota.” Forbush (1925:5) was more specific 
about localities in northern Canada, mentioning northern Mackenzie, 
Ungava (northern Quebec), and Hudson Strait, and he added south- 
western New Brunswick to the regions mentioned in the Check-List. 
Since these publications were issued, Holboell’s Grebes have been re- 
ported nesting at Fish Lake, near Madison, Wisconsin (Jones, 1938: 
666). Baillie and Harrington (1936:5) described the summer status of 
Holboell’s Grebe in Ontario as follows: “This species is a rare summer 
resident of extreme western Ontario, west of Lake Superior. Actually 
it has been found breeding only at Whitefish Lake, some fifty miles west 
of Port Arthur.” These authors also mentioned summer occurrences at 
James Bay, and eggs from the Lake-of-the-Woods (possibly the On- 
tario shore). 

Summer occurrences on western Lake Ontario. Holboell’s Grebes 
have been observed by G. W. North in the vicinity of Burlington dur- 
ing the summers of 1931 to 1933, inclusive; and the summers of 1938 
to 1944, inclusive (that is, during 10 of the 14 summers between 1931 
and 1944). The numbers observed varied from 6 to 48 in May and 
June, with smaller numbers in July; and 2 to 4 in August (during the 
years 1939 to 1944). On July 1, 1934, two were observed on Lake 
Ontario near Sunnyside Beach, Toronto, by J. M. Speirs. G. W. North 
counted 46 Holboell’s Grebes between Burlington and Lorne Park (the 
majority at Lorne Park), on July 12, 1942, and 48 at Burlington on 
June 18, 1944. (Lorne Park is 14 miles from Toronto and 18 miles 
from Burlington—see Figure 1.) 

Nesting at Burlington in 19432 On June 9, 1943, a pair of Hol- 
boell’s Grebes was seen on Lake Ontario at Burlington. They were tak- 
ing an active interest in a floating massof vegetation which was attached 
loosely to a small, partly submerged willow. One of the pair poked with 
its bill in the floating nest, while the other sat up in the water, puffed 
out its horns and uttered its loonlike call. On June 11 the pair was seen 


1 The following observers contributed data on these nests: Jack Campbell, William 
Cudmore, Barbara and N. J. Hearn, Carol Proctor, and Doris Huestis Speirs. 
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at the same spot. Copulation occurred, and the male was observed 
carrying sticks to the nest. On June 12 the grebes added sticks and 
. water weeds to this nest, and started to build a second nest about 100 
feet from the first, in a submerged crotch of a small willow. On June 13 
courtship activities were observed at Nest 2. Nest 1 was still intact. 
On June 23 one of the pair was sitting on Nest 2, poking underneath 
itself at intervals as if turning an egg or eggs, while the other grebe 
swam near-by. Nest 1 had disappeared. On June 26 there was one egg 
in Nest 2, and on July 4 a grebe was observed sitting on the nest. The 
egg was still present on July 11, but had disappeared by July 18. The 
grebes were not seen at this nest again. 

Nest-building was observed at a third nest on June 23: it con- 
tained at least one egg on July 18, which was still there on July 25. 
Nest 4, containing one egg, was found on July 10. Nest 5 (containing 
two eggs, which were still in the nest on August 2), Nest 6 (containing 
three eggs), and Nest 7 (which was empty), were all found on July 18. 

Of the seven nests found at Burlington in 1943, three were built in 
; submerged crotches in willows, four (of which at least two were at- 
tached to willows) were floating. 

So far as we know, no young hatched from any of the eggs. This 
was probably due in part to storms on Lake Ontario. There were heavy 
storms on June 17, and on August 4, 1943. After the storm on August 
4, none of the nests could be found. Since the nests were situated 
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within a few yards of a beach where small boats could be rented, human 
interference was probably another factor. After the storm of August 4, 
new nests were built on the sites of Nests 4 and 5, but these also were 
unsuccessful. 

Nesting success in 1944. In 1944, two pairs of Holboell’s Grebes 
nested at Burlington. The first nest of Pair 1, found on June 11 when 
it contained one egg, was destroyed in a storm on June 18. A second 
nest was built by June 24 and contained three eggs on July 3, four 
eggs by July 7. On July 30 there were two eggs in the nest, and two 
young were seen with the adults. An adult was incubating the one egg 
that remained on August 5, but on August 6, following a storm during 
the night, the nest was gone. Two young were seen with the adults on 
August 6 and several times thereafter until September 18, when they 
were about seven weeks old. 

The first nest of Pair 2 was destroyed in a storm August 2. Another 
nest had been built on a different site by August 10 and contained 
three eggs by August 27. An adult was observed on the nest on a 
number of occasions between August 13 and September 17, and on 
September 18 one young about one day old was seen. 

The second nests of both pairs were built on wooden floats especially 
made for the grebes by William Hall, of Burlington. 

No nests were discovered at Lorne Park, but 14 adult grebes were 
seen there on August 29, and a flock of adults with one young about 
seven weeks old on September 18. 


SUMMARY 


Holboell’s Grebes (Colymbus grisegena holbéllii) have been seen in 
numbers up to 48 in the region between Hamilton and Toronto, on 
Lake Ontario, during 11 of the 14 summers from 1931 to 1944 inclusive. 

During the summer of 1943, at least seven nests were built by Hol- 
boell’s Grebes at Burlington. Four contained eggs, but none was suc- 
cessful—due, apparently, to storms and to human interference. 

During the summer of 1944 two pairs of grebes nested at Burling- 
ton. One pair raised at least two young from four eggs; the other, at 
least one young from three eggs. One young (about seven weeks old 
on September 18) was observed at Lorne Park. 
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HAWKS AND OWLS IN OKLAHOMA 1939-1942: 
FOOD HABITS AND POPULATION CHANGES 


BY A. MARGUERITE BAUMGARTNER AND 
FREDERICK M. BAUMGARTNER 


ETWEEN May, 1939, and June, 1942, a population and food- 
habits study of hawks and owls was made on the Lake Carl Black- 
well Cooperative Land Use Project approximately 10 miles west of 
Stillwater, Oklahoma. During the period 1935-1939 this area of 21,000 
acres of submarginal land was entirely closed to agricultural practices, 
hunting, and trapping. The primary objective of the Project was to 
demonstrate proper land use, emphasizing controlled grazing and the 
recreational aspects of a large impounded lake, It was also designated 
as a wildlife refuge and as a study area, particularly for investigations 
on the Bob-white (Colinus virginianus), Oklahoma’s most widely hunted 
game bird. The work reported in this paper was limited in the main 
to 3,000 acres in the northeast corner of the project. 

The area consists of rolling prairie cut by numerous shallow ravines. 
Four major plant associations are present: little bluestem prairie 
(Andropogon scoparius) ; abandoned fields dominated by annual grasses, 
particularly the triple-awned grasses (Aristida spp.), annual brome 
grass (Bromus tectorum), wite-gtass (Poa compressa), and annual and 
perennial weeds, particularly the small ragweed (Ambrosia artemisii- 
folia), the rough button-weed (Diodia teres), sunflowers (Helianthus 
spp.), gumweed (Aplopappus ciliatus), and fleabanes (Erigeron spp.) ; 
patches of black jack oak (Quercus marilandica) and post oak (Q. 
stellata) on the sandy slopes; and timbered stream beds dominated by 
American elm (Ulmus americana), slippery elm (U. fulva), and hack- 
berry (Celtis spp.). 


1939 


In late April of 1939, a trap line for predatory birds was set up on 
a representative 100-acre area, The traps were set on top of posts in 
old fence lines totaling approximately two miles in length. These fence 
lines bounded or intersected the area trapped. In order to make the 
traps most effective, all posts and other perches were removed except 
those selected for trap sites. Trapping was intensive. Number 0 steel 
traps were modified by weakening the spring with heat and by padding 
the jaws with sponge rubber. Although a few birds suffered lacerated 
legs and feet, injuries did not appear to be serious. A few owls died in 
the traps during periods of extreme heat during the summer. (Such 
losses were kept at the minimum by running the traps early in the 
morning, since most of the owls had been caught during the night.) 
A few birds were killed by mammals, probably striped skunks (Mephitis 
mephitis) or opossums (Didelphis virginiana). 
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Between April 21 and the middle of December, 1939, a total of 
154 predatory birds of 13 species were trapped. These comprised 78 
Barn Owls, 26 Marsh Hawks, 19 Short-eared Owls, 8 Screech Owls, 8 
Red-tailed Hawks, 5 Swainson’s Hawks, and one to three each of six 
other species of predatory birds (Table 1). 

In addition to trapping, a daily record was kept of the number of 
hawks and owls seen on a 3,000-acre tract set aside for special studies. 
Barn Owls were abundant. Thirteen, including both nestlings and 
adults, were caught in the steeple of a deserted church less than a mile 
away. Marsh Hawks were seen at all hours of the day, beating back 
and forth over the meadows of bluestem grass and old weedy fields. 


TABLE 1 
PREDATORY Birps TRAPPED ON THE LAKE CARL BLACKWELL PROJECT 
Aprit 1939 To DECEMBER 1939 
Barn Owl, Tyto alba ‘ 
Marsh Hawk, Circus cyaneus 
Short-eared Owl, Asio flammeus 
Screech Owl, Otus asio : 
Red-tailed Hawk, Buteo jamaicensis 
Swainson’s Hawk, Buteo swainsoni . 
Sparrow Hawk, Falco sparverius 
Barred Owl, Strix varia ‘ 
Long-eared Owl, Asio wilsonienus : 
Red-shouldered Hawk, Buteo lineatus . 
Ferruginous Rough-leg, Buteo regalis 
Great Horned Owl, Bubo virginianus 
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During the fall migration it was often possible to count as many as 25 
individuals in one square mile. During November and December Short- 
eared Owls appeared to be as numerous by night as the Marsh Hawks 
were by day, and several roosts were found on the grassy slopes. Red- 
tailed Hawks were also seen daily in considerable numbers, but since 
they did not regularly use the fence posts as perches only eight were 
trapped. Nine other species were seen, though in less notable abund- 
ance. In May, 1939, only 1.05 predatory birds were counted per mile; 
in August, 2.70; in September, 7.59; and by December the number had 
risen to 17.85 per mile (Table 2). 

At the same time, population trends of rabbits and small rodents 
were ascertained by trapping at regular intervals as well as by con- 
tinuous field observations. Even to a casual observer, the year 1939 
was throughout the state a period of unusual abundance of rodents, 
particularly of the cotton rat (Sigmodon hispidus). Cotton rats were 
seen almost daily on the study area throughout November and De- 
cember, 1939, and 500 trap nights in November yielded an average of 
eight cotton rats for 100 trap nights, an indication of a high population 
according to the findings of Blair (1938). 
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TABLE 2 
Hawks AND Owts SEEN Per Mite, May 1939 to June 1942 











May, 1939 ** 1.05 Jan. 194° 50 
une, 1939 J Feb. ‘ 
ful 1939 pa = Mar. 1941° | a 

* 
AoE Be on sseseon 270 | Ape Bt 1 
Oct. 1939 *#######seeeeeseeee04 10.26 | June 1941* .07 


Nov 1939 SESSSEKSSSESSSSESESRSSE SEEKS SEEEESSE 16.49 uly 1941* 52 
Dec. 1939 SESEKSSESSSSSSSESSSSESSSESESESSESEAESEEEE 17.85 Aug. 1941 
Jan. 1940 ****###* 4.00 | Sept.1941* 45 





Feb. 1940 *** 1.37 | Oct. 1941* .67 
Mar. 1940 * 46 | Nov. 1941** .96 
Apr. 1940 * .66 | Dec. 1941** 1.16 
May 1940 * .24 | Jan. 1942** .90 
June 1940 * .07.| Feb. 1942* .69 
July 1940 * 19 — 4 +f 
Aug. 1940 S: 7 
Sept. 1940 * 83 ay 1942* .20 
Oct. 1940 ** .60 | June 1942*. 53 
Nov. 1940 * 71 

Dec. 1940 * 55 





That these small mammals had made up practically the entire food 
of the majority of the predatory birds was shown by hundreds of 
pellets collected in 1939. Table 3 enumerates the food items and 
number of pellets for six of the predators. In every case the prepond- 
erant figures are in the cotton rat column, representing over 66 per 
cent of the total food items. The harvest mouse (Reithrodontomys 
montanus) was second (17 per cent), with the remaining 16 per cent 
distributed among 14 species of vertebrates and a few invertebrates. 

The great bulk of the pellet material found was from Barn Owls, 
which were the most abundant species and offered opportunities for 
intensive collecting at nest sites. Material was also obtained - from. 
Marsh Hawks, Buteo hawks, Screech Owls, Great Horned Owls, Barred’ 
Owls, and Short-eared Owls. Pellets were analyzed according to the 
methods described by Errington (1930). For reference specimens we- 
are indebted to the Zoology Department of Oklahoma Agricultural and! 
Mechanical College. 


Marsh Hawk. Thirty-one pellets collected from winter roosts of the: 
Marsh Hawk consisted chiefly of fur. One pellet was composed largely 
of woodpecker feathers, and the remains of one carabid beetle were- 
also found. The skeletal material was almost entirely cotton rat; in: 
the field, Marsh Hawks were frequently flushed from cotton rat kills.. 


Unidentified Buteos. Large numbers of pellets of Buteo hawks were- 
examined in the field and laboratory. These may be attributed chiefly to. 
Red-tailed Hawks, which were abundant; in limited numbers to Swain- 
son’s, American Rough-legs (Buteo lagopus), and Ferruginous Rough- 
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TABLE 3 
Foop IreMs oF PrepaTory Birps on THE Lake Cart BLACKWELL Project 





December, 1944 
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Owl 





Barn 
Owl 
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CorSonle mole ' 
pus aquaticus 
Little shrew 


C 
Short tailed chrew 


(Perognathus hispidus) 
Harvest mouse 

(Reithrodontomys 

montanus) 
Deer mouse 

(Peromyscus sp.) 
Cotton rat 

(Sigmodon his pidus) 
House mouse 

(Mus musculus) 
Cosvialogne rabbit 

floridanus) 

Be ated eye rabbit 

(Lepus californicus) 


11 


nb *§ BD 


_ 


36 


10 


32 


171 
39 
592 


37 


37 


187 


713 
6 
13 


1 
1053 (97.86%) 





Duck sp. (Anatidae) 
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(Picidae) 
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Png sp sp. (Icteridae) 
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15 





4 





71 





102 


880 


1076 (100.00%) 





Number of pellets 





31 


3 


67 





130 





662 





896 





legs; and a few to Red-shouldered Hawks. Prey species were found in 
these pellets in proportions similar to those in the identified pellets, 
with a preponderance of cotton rats. Mice, shrews, and cottontail rab- 
bits were noted in very limited numbers. No bird remains were found. 
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Screech and Barred Owls. Data on the Screech and Barred Owls, al- 
though meager, suggest that they also were depending upon cotton rats 
for their major food items. 


Great Horned Owl. Some of the 32 Great Horned Owl pellets found in 
1939 were taken from nests, but the majority were taken from under 
roosts, Cotton rats constituted 33 of the 44 food items found. Nine 
beetles were taken from the nest debris, and are listed with the food 
items, but it is possible that these insects were not eaten by the owls. 
(See Table 4.) 


Short-eared Owl. During the spring and fall of 1939, 130 pellets were 
collected from Short-eared Owl roosts in the bluestem prairies. Almost 
70 per cent of the 102 food items consisted of cotton rats, the rest 
being made up of five species of small mammals and one small bird. 


Barn Owl. During 1939, Barn Owls were by far the most abundant 
owl on the area, furnishing almost 75 per cent of the total pellets 
collected. Because the volume of disintegrated pellets found at Barn 
Owl nest sites was too great to be disregarded, we attempted to deduce 
the number of pellets contained in the debris. The following simple 
equation, we believe, gives a reasonably accurate figure. 


409 complete pellets collected _ x pellets in debris collected 
366 cotton rats found in pellets ~ 226 cotton rats found in debris 


Then x equals 253 pellets in the debris, which, added to the 409 
complete pellets collected, make a total of 662 pellets. 

Of the 880 food items included, 67 per cent were cotton rats. There 
were three young cottontail rabbits and three invertebrates. The re- 
mainder was made up of small mammals of seven species. 

In comparing food items of the Barn Owl month by month, seasonal 
trends could be observed in the use of two species.’ Harvest mice rose 
from 10 per cent of the total food items in April to 33 per cent in July, 
and thereafter dropped steadily to 8 per cent in October. Cotton rats, 
fluctuating between 50 per cent and 66 per cent of the total food items 
during spring and early summer, began to rise steadily in August and 
by October made up 83 per cent. By the end of 1939, Barn Owls were 
apparently subsisting almost entirely on cotton rats. 





January 1940 


Thus we have an abundance of predatory birds accompanied by an 
abundance of rodents, shown by pellet analysis to constitute the major 
portion of the birds’ food. But abruptly this situation changed. During 
late December, 1939, and early January, 1940, several inches of snow 
blanketed the ground, accompanied by unusually low temperatures. 








214 THE WILSON BULLETIN ee os 


January, 1940, was the second coldest month on record at Stillwater, 
with an average temperature of 13° F. below the 48-year average for 
the month. Sub-zero temperatures were recofded on two dates, and 
during a nine-day period the maximum temperature was below freezing. 

The duration and severity of this period brought on 4 crisis in the 
small animal populations on which the hawks and owls had been feeding. 
Cotton rats almost completely died off, and the several species of mice 
suffered heavy losses. A total of 5,000 trap nights from the middle of 
January through July did not yield a single cotton rat (Schendel, 1940), 
and cotton rats were not seen at all in the field during the spring and 
summer of 1940. 

Similarly, only 11 hawks and owls were trapped between mid- 
December, 1939, and June, 1940. In the field, an average of only four 
hawks and owls per mile was recorded in January, only 1.37 in Feb- 
ruary, and since that time, except for April and December, 1941, when 
the average was 1.16, the average figure has been consistently less than 
one predatory bird per mile (Table 2). Barn Owls, which had been the 
most plentiful species, were not recorded at all between February 1, 
1940, and September, 1941, with the exception of one that was trapped 
on April 12, 1940. 

One Short-eared Owl was seen in February; another was trapped in 
March, and the species was recorded again, and for the last time, on 
April 18, 1940. By the end of February, Marsh Hawks were seldom 
seen, Thereafter, 5 in a full day afield was considered a high figure, as 
contrasted with 25 in a square mile during the previous fall. 











TABLE 4 
CHANGEs IN Foop Hasits oF THE GREAT HornED OwL 
No. of Other small 
pellets Cotton rats Rabbits mammals __ Birds Insects 
1939 32 33 1 0 1 9 
1940-41 35 3 10 8 6 0 





Species such as Cooper’s Hawk (Acctpiter cooperii), which preys 
chiefly on birds, and the Great Horned Owl, which can overpower larger 
animals, did not suffer so marked a reduction as the other birds. Beak 
marks, tracks in the snow, and other evidence indicated that at least 
6 of 21 bird kills that were found in the field had been made by 
Cooper’s Hawks. Great Horned Owls were found in their usual numbers 
following the departure of the other predatory birds. But pellet analysis 
indicated a definite change in their food habits (Table 4). The 1939 
pattern of food items was similar to that of the other predators, with 
cotton rats preponderating in the diet. But the pellets from 1940-41 


contained a notably larger proportion of rabbits, birds, and rodents 
other than cotton rats. ; 
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LATER TRENDS 


The trend in 1941 and 1942 for both predatory populations and 
their food species, appeared to be slightly upward again. In April, and 
December, 1941, an average of 1.16 predatory birds was recorded per 
mile, a figure almost twice that for the previous April and December. 
Also, a few cotton rats were trapped at one station in late June, 1941, 
the earliest record following the storm. 


SUMMARY 


A population and food-habits study of hawks and owls was made 
in northcentral Oklahoma between May, 1939, and June, 1942. 

Both trapping and field observation in 1939 indicated an abundance 
of Barn Owls, Marsh Hawks, Short-eared Owls, and Screech Owls, as 
well as the presence in smaller numbers of nine other predatory species. 

Populations of rodents, particularly cotton rats, were similarly high. 

Pellet analysis indicated that over 66 per cent of the total food 
items of the predatory birds in 1939 consisted of cotton rats. 

Following an unusually cold period in late December, 1939, and 
early January, 1940, both populations of rodents and species of preda- 
tory birds whose food had consisted primarily of cotton rats showed 
a notable decrease or disappeared altogether. 

The Great Horned Owl, whose food habits are more generalized, 
and the Cooper’s Hawk, which feeds primarily on small birds, were 
recorded in their usua] numbers after the period of unusual cold. 

In 1941 and the spring of 1942 populations of predatory birds 
showed a slight increase, and a few cotton rats were again trapped in 
late June, 1941, the earliest record following January, 1940. 
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GENERAL NOTES 


Avian adipocere.—During the removal of the bodies from the Cimetiére des 
Innocens in Paris in 1786-87, there were found masses of a wax-like substance 
that A. F. Fourcroy named adipocere. Numerous examples of adipocere from 
various animal remains have been found since that time. The original fat under- 
goes certain chemical changes through hydrolysis and hydration whereby it is con- 
verted to free fatty acids—largely hydroxystearic acid, with some palmitic and 
stearic acids. The principal conditions necessary for the formation of adipocere 
appear to be the submersion of the animal in cool water and so limited an access 
of air that normal decomposition is prevented. 

The conversion of bird remains to adipocere appears to be of very rare occur- 
rence. I know of only three recorded examples. E. Wasmund, in his monographic 
paper (“Die Bildung von anabituminésen Leichenwachs unter Wasser.” Schriften 
aus dem Gebiet der Brennstoff-Geologie, 10, 1935:1-70), mentions receiving a Mal- 
lard (Anas boschas [=—platyrhynchos]) that was found in the Grosser Pléner See, in 
Holstein, in the summer of 1933. He states that this is the first case known of the 
formation of adipocere from a bird. The feathers usually prevent sinking. J. F. 
Durand and P. Viéles (“Etude d’une adipocire d’oiseau.” Bull. soc. chim. biol., 
19, 1937:336-41) obtained the bodies of two chickens (Gallus) found in August, 
1935, during the cleaning of a well at Sorgues, Vaucluse. The well had been dug 
50 years previously but had not been in use for 30 years, so that 50 years was the 
upper limit of time during which the fowls could have been converted to adipocere. 
They rested in a calcareous clay with vegetable detritus. The water, infiltering 
from the Rhéne, had a summer temperature of approximately 16° C. at the bottom 
of the well. 

An earlier example than either of the above is that of a Canvas-back (Nyroca 
valisineria) mentioned by Ludwig Kumlien and N. Hollister (“Birds of Wisconsin,” 
1903:23) who state: “In December, 1877, some farmers who were digging the 
decayed vegetable matter, known locally as ‘muck’, for fertilizer, exhumed in a 
small bay on Lake Koshkonong, a beautiful specimen in the condition known as 
adipocere. With the exception of the feathers, every part, even to the intestines, 
was perfectly preserved, and had the appearance of meerschaum. Several shot 
holes are plainly noticeable on the breast and abdomen, and one shot is im- 
bedded in the sternum.” The specimen, formerly in the collection of Milton 
College, Milton, Wisconsin, cannot be located now. 

Recently I received from Mrs. H. A. Main some old papers of Thure Kumlien, 
and among them was one on the subject of adipocere. This paper, undated, was 
prepared for reading before some scientific organization. The account of the dis- 
covery of the Canvas-back differs in date and certain other minor details from that 
given by Kumlien and Hollister. His description of the discovery of the duck 
and his speculations have considerable historical interest and are worth recording 
in view of the rarity of conversion of birds to adipocere. 


“To ornithologists this specimen is probably of very little account, but as 
chemistry undoubtedly had a hand in making it what it is, chemists and others 
may perhaps be interested and I justified in introducing to your notice a canvas- 
back duck preserved by a to me unknown method and in a somewhat out of the 
way place. 

“What we have here was once a fine fat canvas-back duck. What was bone is 
bone still, though somewhat discolored. The flesh is gone, every particle of it, the 
head, neck, wings, legs, feet and feathers are all gone and also many of the body- 
bones, but we have the sternum, some vertebrae, pelvis and ossa coccyges; some 
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of the intestines and the skin. The fat thick skin is here in general appearance, but 
not in substance. The skin is now hard, a little harder perhaps than hard white 
soap and feels a little soapy. It has not changed any since it was found sticking 
up out of the mud, near a muskrat house, in one of the so-called eddies, on the 
northwest side of Lake Koshkonong, Jefferson county, Wisconsin, in the spring 
of 1884. 

“If this way of preservation is the result of some chemical combination between 
the fat of the duck and the lime and other matter in the water, it seems to me 
that we should find many specimens like this and just in the same lake, where 
annually hundreds, if not thousands, of ducks are shot, wounded and lost, diving 
under the small mud islands and perish. Why do not the spring floods, which some- 
times entirely change the appearance of those eddies, by sweeping away the mud 
for acres, once in a while at least, bring to light something like this! Perhaps it is 
too early yet to expect many specimens, prepared by this under water-mud taxi- 
dermist and coming generations may be able to get good collections of them.? 
If chemistry is the conservator in this case, it would be interesting to know how 
long it has taken to do the job. I think that the duck was shot. I can see the 
marks. 

“Allowing that guns were used on the lake one hundred years ago, which is 
somewhat doubtful, and that this duck was one of the first shot, lost and mud- 
bound, it would not be so very old after all for a semi-geological specimen. 

“There are in the Museum of the City of Milwaukee two large lumps of a 
somewhat hard substance, white inside, like chalk, but dirty grayish on the outside. 
They are somewhat roundish in shape and about 7 to 8 inches in diameter. They 
are labelled adipocere found at the depth of many feet in a pond near Cedarburg, 
Wisconsin. The opinion I have heard about those specimens is that they were 
entrails of animals thrown into the pond by the Indians, some time ago, and by 
some chemical process got transformed into such solid masses. 

“The animals, furnishing materials for this, must have been large, very large, 
possessing fat in such large lumps, as I cannot suppose that chemistry first picked 
together the fat and then lumped it into ‘adipocere.’ To judge from the duck, it 
is only the fat that is so treated. 

“The animals must have been Buffaloes? or Elk or Moose, but in either case 
the fat would be tallow while in the case of the duck it was duck-oil.”—A. W. 
ScHorcer, 168 N. Prospect Avenue, Madison, Wisconsin. 


1It is now known that under very favorable conditions a fatty body can be con- 
verted into adipocere within a year’s time—A.W.S. 


2C. D. Wetherill (Trans. Amer. Philos. Soc. n. s., 11, 1860:18) found adipocere in a 
metacarpal bone of Bison 6. americenus obtained at Big Bone Lick by Dr. Leidy.—A. W. S. 


An albino hummingbird.—In view of the scarcity of records of albinistic 
plumages in the Ruby-throated Hummingbird (Archilochus colubris), the follow- 
ing observation may be of interest. Just before noon on August 22, 1944, a pale 
cream-colored, almost white, hummingbird suddenly appeared over a large clump 
of red bergamot (Monarda didyma) in a coracr of my garden near Niagara Falls, 
Ontario. I obtained excellent views from all angles as the hummingbird hovered 
at some length, probing the red florets of the bergamot, before darting up and away 
across the garden. It was evidently an adult male, for although there was little 
variation apparent in the all-over cream of the plumage, there was a distinct bib, 
or dusky, darker area, over that pa.t of the throat which is covered in the normal 
adult male by ruby-red feathers—R. W. Suepparp, 1805 Mouland Avenue, 
Niagara Falls, Ontario. 
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The type of Grus proavus.—Shufeldt in the introduction to his “Fossil Birds 
in the Marsh Collection of Yale University” (Conn. Acad. Arts, Sci., Trans., 19, 
1915:5) stated that the type of Grus proavus Marsh (Amer. Jour. Sci., ser. 3, vol. 4, 
1872:261) had long been missing. Recently while working in the study collection 
in the Department of Vertebrate Paleontology at Princeton University, I found 
a sternum labeled Grus proavus. Upon careful study I found that this checked 
in all details with the description given by Marsh. In the original description 
Marsh stated that he also had two leg bones, but these could not be located— 
Wurm F. Rapp, Jr., University of Illinois, Urbana, Illinois. 


Hudsonian Chickadee in southern Minnesota.—On October 3, 1943, George 
Miksch Sutton and I discovered a Hudsonian Chickadee (Parus hudsonicus hud- 
sonicus) in a small grove of coniferous trees bordering a cemetery on the outskirts 
of Northfield, Rice County, Minnesota. The bird, whose characteristic call-notes 
first attracted our attention, was alone and moving rapidly from tree to tree. We 
obtained one close view with the binoculars. On October 9, I again observed a 
single Hudsonian Chickadee at the same place and collected it. It was an immature 
female weighing 9.4 grams. 

The Hudsonian Chickadee is rare in southern Minnesota, where coniferous trees, 
its preferred habitat, are not native. There is but one previous record south of the 
Minneapolis-St. Paul area, namely, a January observation at Fairmont, Martin 
County (T. S. Roberts, “The Birds of Minnesota,” 1932, vol. 2, p. 78).—Oxmy 
SEWALL PETTINGILL, Jr., Carleton College, Northfield, Minnesota. 


White-crowned Sparrow in Michigan in winter—On November 26, 1943, 
I observed an adult White-crowned Sparrow (Zonotrichia leucophrys) alone in a 
small group of elderberry a quarter of a mile from my banding station at Jackson, 
Michigan. It was easily approached, and I observed it for several minutes. I 
covered the surrounding area frequently during the next few months but saw no 
other individuals of the species. 

On February 15, 1944, I trapped an aduit White-crowned Sparrow at my 
banding station. It repeated on February 17 and 18, was quite unafraid, and 
was easily removed from the trap. 

I collected the sparrow on February 19, 1944. It proved to be a female, 
apparently in good health. The ovary measured 6 x 3 mm. and contained 
numerous undeveloped follicles. The specimen is preserved in the University of 
Michigan Museum of Zoology —Winturop N. Davey, 2485 Hendee Road, Jack- 
son, Michigan, 
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EDITORIAL 


The membership roll published in this issue of the Bulletin includes 1,085 names, 
the largest membership in the history of the Club. This is a very encouraging. 
situation, especially when we recall that wartime conditions have caused the loss, 
at least temporarily, of many former members from the roll. The Treasurer will 
send out dues notices to all members soon after the publication of this issue of the 
Bulletin. Please send your dues in promptly or in any case send word to the Treas- 
urer that you are continuing your membership and will pay your dues later. We 
shall then be able to save much time and expense in preparing the mailing list for 
the March Bulletin. 


President Kendeigh has obtained new papers of incorporation in Illinois for the 
Wilson Ornithological Club, thus ensuring full legal protection for the Club and its 
invested funds. The Club was originally incorporated in Illinois in 1927, 


We are very grateful to Ruth D. Turner who has again prepared the annual 
index for the Bulletin. Others to whom we are indebted for assistance during the 
past year are: Maurice Brooks, Edward M. Brigham, Jr., Helen T. Gaige, J. J. 
Hickey, Margaret B. Hickey, Ernst Mayr, and Milton B. Trautman. 


ORNITHOLOGICAL NEws 


At the meeting of the American Ornithologists’ Union keid in New York on 
October 25, Frederick C. Lincoln was elected Treasurer and Business Manager; 
Ernst Mayr, A. L. Rand, and Josselyn Van Tyne were chosen for the Council; and 
the following were made Members: Robert P. Allen, Richard M. Bond, Maurice 
Brooks, Mrs. Amelia R. Laskey, Eugene P. Odum, William H. Phelps, and Charles 
F. Walker. The Brewster Memorial Award for the most meritorious work on 
American birds was given to Roger Tory Peterson. Maurice Brooks, the appointed 
representative of the Wilson Ornithological Club on the A.O.U. Council, was pre- 
vented from attending the meeting; Ernst Mayr served as representative in his 
stead. 


Gustav A. Swanson, formerly Associate Professor of Entomology and Economic 
Zoology at the University of Minnesota, has been appointed biologist in the Divi- 
sion of Wildlife Research, U. S. Fish and Wildlife Service. He will head the 
cooperative research program and serve as liaison officer on Pittman-Robertson 
research projects. 


Although continued military use of the Alaskan Highway closes it to the casual 
tourist, scientific students whose work promises to yield results of importance may 
still obtain permits. American applications should be addressed to: Officer Com- 
manding U. S. Army Engineers, Edmonton, Alberta; Canadian applications to: 
Major-General W. W. Foster, D.S.O., V.D., Special Commissioner for Defence 
Projects in Northwest Canada, Edmonton, Alberta. 


The Wildlife Society at its annual meeting last spring made two awards for 
outstanding papers publisied in 1943 in the field of wildlife ecology and manage- 
ment: to H. S. Mosby and C. O. Handley, for The Wild Turkey in Virginia, as 
reported in the September Bulletin; and to Richard Gerstell for The Place of 
Winter Feeding in Practical Wildlife Management. 
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WILDLIFE CONSERVATION 


Canada Goose Hunting at Horseshoe Lake 

At its October meeting the Illinois Conservation Council conducted a sympo- 
sium on a subject of great concern to conservationists generally—the Canada Goose 
situation at Horseshoe Lake, Illinois. Speakers were Livingston Osborne, Director 
of the Illinois Conservation Department; Albert M. Day, Assistant Director of the 
Fish and Wildlife Service; Leo K. Couch, Assistant Chief of the Division of Wild- 
life Research of the same agency; and William H. Elder, of the Illinois Natural 
History Survey and the University of Chicago. The salient points discussed by the 
speakers are here summarized. 

Since 1927, when Illinois established the Horseshoe Lake Refuge, thousands of 
Canada Geese that formerly wintered over a large area along the Mississippi River 
and the Gulf coast have gradually concentrated in this one small spot at the 
southern tip of Illinois. This concentration has made them increasingly vulnerable 
to hunting. The lake is so small that geese flying to or from it necessarily come 
within easy range of the pits on the surrounding, privately-owned farm lands, 
which for years have been leased on a $10 per day per hunter basis. 

Under this system of commercialized hunting the kill became excessively high, 
and it was clear that the decimation at this one point was having a serious effect 
upon the Canada Goose population of the entire Mississippi Flyway. In 1941, 
therefore, the Fish and Wildlife Service established special restrictions in Alexander 
County, hoping to reduce the total kill at Horseshoe Lake. These measures ap- 
peared to be successful in 1941 and 1942—fewer than 8,000 geese were taken each 
year in contrast with approximately 17,000 and 13,000 respectively in 1939 and 
1940. In 1943, however, the kill rose to 14,000, and the implications of the ex- 
cessive kill at this one point were shown when it was discovered that along the 
Louisiana coast the numbers of Canada Geese had dropped from the more 
than 100,000 recorded a few years ago to only 16,000. It was obvious that more 
drastic restrictions were necessary. The Fish and Wildlife Service with full coopera- 
tion from the Illinois Conservation Department, is taking steps to ensure that the 
kill at Horseshoe Lake in 1944 shall not exceed 6,000 geese. 

The problem is complicated by the commercialization of hunting, which has 
caused an inflation of the value of the surrounding land. One landowner is reported 
to have received $18,000 (far more than the income from agricultural products of 
his land) from hunting fees in 1943. These infiated values have blocked the efforts 
of the state to buy more land and increase the size of the refuge. 

Intensive research on the problem at Horseshoe Lake has been conducted by 
members of the Illinois Natural History Survey, and studies of the breeding and 
wintering of Mississippi Valley geese have been made by Robert Smith of the Fish 
and Wildlife Service. Details of these investigations will undoubtedly be pub- 
lished later, but meanwhile conservationists will be watching with interest the 
efforts of the state of Illinois and the Fish and Wildlife Service to keep the kill 
of this group of Canada Geese within proper bounds—Gustav Swanson. 


Trumpeter Swan 


Mrs. C. N. Edge, Chairman of the Emergency Conservation Committee, re- 
ported that the plan of that committee to raise Trumpeter Swans in captivity has 
been adopted by the U. S. Fish and Wildlife Service. The project is under the 
direction of Jean Delacour. 

At the end of August, 20 cygnets had been captured and transported from Red 
Rock Lake, Montana, to Malheur Lake, Oregon, where they will be raised in 
pens. At Red Rock Lake it was observed that many cygnets were hatched so 
late in the season that they were not yet able to care for themselves when cold 
weather set in and the lake froze-—C.A.D. 
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Machias Seal Island Bird Sanctuary 


The colony of Atlantic Puffins nesting on Machias Seal Island, a small remote 
island in extreme southwestern New Brunswick, on the north side of the mouth 
of the Bay of Fundy, has attained some prominence in ornithological literature, for 
it has long been the largest nesting colony of Puffins on the Atlantic coast of 
North America south of the Gulf of St. Lawrence. This colony of Puffins has 
increased in recent years and now contains a thousand or more breeding birds. 

In order to ensure adequate protection for this particularly interesting colony 
and for other migratory birds nesting on Machias Seal Island, the Government of 
Canada, with the concurrence of the appropriate authorities of the Province of New 
Brunswick, adopted on April 17, 1944, an Order in Council making the island and 
the waters around it a bird sanctuary under authority of the Dominion statute 
known as The Migratory Birds Convention Act. 

Ornithologists and bird lovers are free to visit Machias Seal Island to observe 
and photograph its seabirds, but they are expected to recognize its sanctuary 
status and to co-operate fully in protecting the birds of the island from harm.— 
Harrison F. Lewis. 


Conservation Education 


The state of Illinois has taken a very progressive step in its efforts to teach 
conservation to sportsmen. In October of this year 25 leading sportsmen of the 
state attended a 3-day school arranged for their benefit. The course of study was 
presented by the technical personnel of the Illinois Natural History Survey, Cook 
County Forest Preserve, U. S. Soil Conservation Service, Fish and Wildlife Service, 
and the Illinois Coal Strippers’ Association. Continuation of this school should 
go far toward developing a better understanding between the sportsman and the 
naturalist on conservation problems. In addition, the state has conducted a course 
of study for conservation officers and for a boy and a girl from each county. 
Plans are being made for a 3-week training period for 100 school teachers. 


North American Wildlife Conference 


The tenth North American Wildlife Conference is scheduled for February 26, 
27, and 28, 1945, at the Pennsylvania Hotel, New York City. There will be separate 
technical sections under the following titles: 

Production and Marketing Fur 

Forest and Wildlife 

Crop-lands and Wildlife 

Educational Forum 

Range-lands and Wildlife 

Recent Developments in Wildlife Research 

Commercial Fisheries 

Marshwater and Wildlife 

Parks, Refuges, Urban Lands, and Wildlife 

Waterfowl Forum 


Wrtp.ire Conservation COMMITTEE 
Charles A. Dambach, Chairman 
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ORNITHOLOGICAL LITERATURE 


MEASUREMENT OF Birp Porputations. By S. Charles Kendeigh. Ecological Mono- 
graphs, 14, January, 1944:67-106. 


Using nearly a dozen studies (largely his own) as illustrations, Kendeigh here 
evaluates a number of techniques in bird-census work and presents a well-organ- 
ized summary of others that have been developed. Many of the illustrative facts 
are new, others are brought up to date, still others are analyzed for the first time. 
They make the paper one that no serious worker in bird ecology will want to 
miss. 
The richness of this report lies in the diversity of the author’s experience and 
the long-term character (measured by present standards) of the census work in 
which he has participated. Summaries of the University of Illinois censuses of 
the Trelease Woods involve 11 nesting seasons between 1927 and 1943, and 14 win- 
ter seasons between 1924 and 1943; the excellent nest census on the 15-acre Bald- 
win estate in Ohio spans 15 years (1925 to 1939); the intensive investigation of a 
House Wren population on the same area covers 24 years (1916 to 1939). 

Although Kendeigh feels that work on the House Wren should probably cover 
a century to furnish sufficient evidence for cyclic trends, his study of this species 
nevertheless represents one of the most impressive field investigations of birds ever 
completed in this country. Age, sex, and non-breeding classes are given for 24 
years—the longest and most detailed bird census yet to be reported. Part of this 
material has previously been published (Kendeigh and Baldwin, 1937), but the 
analysis by age classes is new and of unusual interest. In the House Wren, 70 per 
cent of the breeding-season population is shown to consist of first-year birds; this 
class occupies a very important role in the annual fluctuations of the total popu- 
lation. Slightly unbalanced sex ratios (occasionally up to 62:38) do not seem to 
have affected the population in any consistent manner. An average of 9 per cent of 
the singing males did not nest in either half of the breeding season. The popula- 
tion curve shows marked low points about 1917, in 1926, and in 1940, with a 
possible three- to four-year cycle superimposed on these major fluctuations. 

The paper contains three especially interesting analyses of bird-census work 
taken from the literature. In perhaps the most important of these, Kendeigh selects 
eight examples of breeding-bird communities in “mature relatively undisturbed 
climax deciduous forest.” By eliminating the forest-edge birds (4 to 38 per cent of 
the populations reported) from these censuses, he obtains an average of about 220 
pairs of forest-interior species per 100 acres. This is a new approach that further - 
experience and knowledge may or may not justify. In one atypical example (“No. 
3”), Kendeigh subtracts five acres from a 40-acre census tract to correct for edge 
birds present in the successional vegetation; but the forest birds breeding on these 
same five acres are averaged in with others breeding on the remaining 35 acres, 
and a small error in the calculated densities has resulted. Despite this lapse, Ken- 
deigh’s method of analysis represents the most practical method so far devised to 
summarize scattered information on the numerical composition of the bird com- 
munity in a major biome. 

In another analysis, three years of trip records of the Cleveland Bird Club are 
reviewed at length and evaluated as an index of relative abundance. Indices and 
numbers observed per hour are found to be more accurate in the winter than in 
the summer, and to be inconsistent for open-country species. “For ultimate re- 
liable determination of the relative abundance of birds, analysis must be so 
complete as to put the results on essentially the basis of a true census. For the vast 
number of trip records compiled by bird students in the past, it is very doubtful 
if the necessary information is available in sufficient detail to make such analysis 
possible.” 
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Under “Measurement of Absolute Abundance,” Kendeigh includes a third 
analysis in which he gives additional data on the trend of yearly fluctuations in 
Bob-white numbers in Ohio from 1908 to 1942. “During these 35 years the total 
population has varied from less than 1,000,000 to over 4,000,000 birds.” As a 
measure of absolute abundance, the Christmas Bird Counts, on which this state- 
ment is based, have most of the inherent weaknesses chargeable to ordinary trip 
records. Additional imperfections involved in the older lists are obscured by the 
lack in the present paper of any tabulation of the actual data and by an inade- 
quate table in Kendeigh’s earlier account (1933) of the same subject. In 1908, 
for instance, there were 15 parties reporting. According to Bird-Lore, three of 
these spent only one hour in the field, another only 90 minutes, three others less 
than three hours each. Only four parties in that year found any Bob-white at 
all, and the 200 they reported is converted into “a corrected total population” of 
over 1,000,000 birds. In trying to follow the process of this particular conversion, 
one further discovers that the distances traveled by 11 of these 15 parties have been 
estimated in some unstated manner by the analyst. This breakdown of the data 
is certainly not typical of the more recent Christmas Bird Counts, nor does it in- 
validate the major trends reported here. The real merit of this part of the study 
is its value as an index of relative abundance. Pronounced lows are indicated for 
1915, 1928 or 1929, and 1940, with peaks in 1911 or 1912, 1923 or 1924, and 1935. 
At least during the period 1908 to 1942, a cycle of about 12 or 13 years is 
strongly suggested. 

In a number of lesser studies, Kendeigh brings out many useful facts about 
bird-census work. Only a few of these can be noticed here. An interesting table 
summarizes a preliminary measurement of the conspicuousness of birds in the 
field; another tabulation shows that Palmgren’s coefficient of efficiency in the field 
cannot be arbitrarily used by other investigators. Contrary to Lack, Kendeigh 
rightly stresses the inadequacy of nest counts as the sole basis of census work, 
especially in forest communities. In contrast to the 15-acre study plots required 
in Audubon Magazine breeding-bird censuses, he recommends that tracts of 5C 
acres be used in the study of woodlands and that 75 acres be used in grasslands. 
My own impression is that greater annual fluctuations in bird populations are be- 
ing reported from small-sized areas than from tracts of 40 to 65 acres; and I 
heartily second Kendeigh’s recommendation. 

In this stimulating summary of the literature, some very remarkable gaps in 
bird-census work are particularly evident. The scarcity of reliable counts of 
migrants on a census plot is pointed out, although A. B. Williams’ success in this 
connection seems to have been overlooked. Despite the uneven character of the 
field work, the University of Illinois winter census stands out as the best 
such investigation of this kind now in print—J. J. Hickey. 


EcoLocicaL ASPECTS OF SPECIES-FORMATION IN PasseRINe Birps. By David Lack. 
Ibis, 86, July, 1944:260-286. 


It has become evident in recent years that new species of birds (and perhaps of 
most animals) evolve in geographical isolation from the mother species. Most 
workers have emphasized the point that an overlap of the ranges of two forms 
originating from the same species can come about only if isolating mechanisms 
have developed during the period of separation which guarantee reproductive 
isolation when geographical separation ends. Lack, in the present paper, makes 
the very important point that reproductive isolation alone is not enough, that at 
least in most cases the ranges of two closely related species overlap only if the 
species have developed certain ecological differences—dissimilar habitat or food 
preferences, for example—that prevent competition with each other. 





— 
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At first glance many apparent exceptions to this thesis come to one’s mind, for 
example, among eastern North American birds: Downy and Hairy Woodpeckers, 
Yellow-billed and Black-billed Cuckoos, Gray-cheeked and Olive-backed Thrushes, 
Prairie and Pine Warblers, Cooper’s and Sharp-shinned Hawks, Sharp-tailed and 
Seaside Sparrows, Red-eyed and Yellow-throated Vireos, Baltimore and Orchard 
Orioles, and many others, but investigation shows that there are considerable 
ecological differences between the two members of each of the listed pairs. I do 
not know of any pairs of closely related eastern North American birds that are 
even similar in their habitat and food preferences. (The closest competition, in fact, 
seems to exist often between species which are not at all related, e.g. between 
Starling and Quail, for food on winter fields, or between Catbird and Robin, for 
berries.) Lack shows this difference in ecological requirements of closely related 
species of European and tropical birds. In many cases there is considerable overlap 
in the requirements, but it is never complete. Cases which I should like to see 
more closely analyzed are certain species of ducks and herons, hummingbirds and 
other flower-visiting birds (in particular the New Guinea honey-eaters of the 
Meliphaga analoga group), fruit doves (e.g. the genera Ptilinopus and Ducula), 
and white-eyes (e.g. Zosterops minor and novaeguineae). I should not be sur- 
prised if at least in some of these cases the ecological difference were very minute. 

As logical as Lack’s thesis is, his evidence is of necessity mostly circumstantial. 
It consists of such facts as different bill sizes, from which feeding differences can be 
inferred, or the significant observations of Colquhoun that the feeding zones 
(distance from ground) among closely related species of warblers and titmice 
are quite different. Equivalent observations in this country are still to be made. It 
would seem worthwhile to add direct evidence by appropriate analyses of stomach 
content. 

An exception might be taken to some of Lack’s illustrations of competition. 
For example, if the Curlew (Numenius arquata) and the more northerly Whimbrel 
(N. phaeopus) replace each other geographically in Great Britain, and if the 
Whimbrel is contracting its range while the Curlew is expanding northward, this 
does not necessarily prove that the Whimbrel is succumbing to the competition of 
the Curlew. Both range changes are perhaps correlated with a third factor, for 
example, a change in climate, and not directly with each other. It should not be 
overlooked that the borderline between two neighboring ecological districts is 
sometimes quite abrupt. I would not attribute it to competition if two closely 
related species meet along such a line. 

The significance of Lack’s study lies not only in its contribution to the field of 
evolution, but also in its bearing on the badly neglected subject of comparative 
ecology —Ernst Mayr. 
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*Gray, William Arthur, Room 646, 224 S. Michigan Ave., 
Ee ee ee Er 1938 
Greeley, Frederick, 200 Chestnut St., Winnetka, Illinois ................ 1942 
Green, N. Bayard, Training School, Marshall College, Huntington, 
West Virginia ......... ie Sune heane Ghee S46 Sede ee wks Wid Sbedavesean 1943 
Green, Miss Rhoda J[anet], 3343 Aldrich Ave., S., Sylacauga 8, Alabama 1940 
**Greene, Albert E., 517 Oswego St., Ann Arbor, Michigan ............ 1939 
Greene, Earle Rosenbury, 22 Virginia Court, New Orleans, Louisiana . ..1930 
*Greenhalgh, Clifton M., Kanab, Kane County, Utah .................. 1939 
*Gregory, Stephen Strong Jr., Box N, Winnetka, Illinois ................ 1922 
Griffin, Donald R[edfield], Biological Laboratories, Harvard 
University, Cambridge, Massachusetts ................eeccececeees 1941 
Grimes, S[amuel] A[ndrew], 825 S. Shore Dr., Jacksonville 7, Florida ..1924 
*Grimm, William C[arey], Box 424, Lineville, Pennsylvania ........... 1939 


*Grinnell, Lawrence I[rving], 710 Triphammer Rd., Ithaca, New York ..1939 
*Griscom, Ludlow, Museum of Comparative Zoology, 


TE See eT ee ae 1937 
Griswold, John A[ugustus] Jr., 1511 30th St., N.W., Washington 7, D.C. 1941 
Groskin, Horace, 210 Glenn Rd., Ardmore, Pennsylvania .............. 1937 

*Gross, Dr. Alfred Otto, 11 Boody St., Brunswick, Maine .............. 1927 
Te ig MONON, DOUUP WOE occ cccccccccesccccccesccscece 1944 
*Gunderson, Harvey Lorrain, % Mr. H. H. Gunderson, Gary, Minnesota 1941 
*Hadley, Thomas E., 48 Wellesley Dr., Pleasant Ridge, Michigan ........ 1944 
Haecker, Frederick Woods, 506 S. 52nd St., Omaha, Nebraska .......... 1938 
*Hagar, Mrs. Jack, Box 339, Rockport, Texas .............ccccceccess 1930 
*Hague, Dr. Florence S., Sweet Briar College, Sweet Briar, Virginia ..... 1931 


Haines, T. P., Biology Department, Mercer University, Macon, Georgia 1941 
*Hainsworth, William Pickard, 216 Railroad Ave., North Andover, 


ES Ee ede ea Si edie aap wee cebeceseewes 1930 
Hall, Lt. Fred T., % Mrs. Fred T. Hall, Fabius, New York ............ 1937 
Haller, Frank D[enver], 125 S. Second St., Coshocton, Ohio ............ 1940 

*Hallman, Roy Cline, Box 826, Panama City, Florida .................. 1928 
*Hamerstrom, Lt. Frederick N. Jr., 6th Alt. Trg. Unit 
Harding AAF, Baton Rouge, Louisiana ...................cseceeee 1934 


*Hamilton, Dr. William J[ohn], Department of Zoology, Cornell 
University, Ithaca, New York 
Hammond, Merrill C[lyde], Upham, North Dakota .................. 1939 


*Handlan, John Welty, 409 41st St., Charleston 4, West Virginia ........ 1932 
*Handley, Charles Overton, Virginia Polytechnic Institute, 
EE EC ee a ee 1925 
*Handley, Charles Overton, Jr., Blacksburg, Virginia ................... 1941 
*Hann, Dr. Harry Wilbur, Department of Zoology, University of 
I I I SN rs os 6 on civ cosine eciece eeleccesciecesces 1930 
Hanna, Wilson Creal, 141 East F St., Colton, California .............. 1936 
Hanson, E[Imer] Charles, 1305 Wisconsin Ave., Racine, Wisconsin ...... 1940 
Hanson, Lt. R. C., U.S.N.AS., Clinton, Oklahoma .................... 1942 
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Happ, Prof. George Bippus, The Principia College, Elsah, Illinois ...... 1935 
Hardy, Dr. [Cecil] Ross, Dixie Junior College, Saint George, Utah ....1940 
*Harkness, Reed B., 4908 Laclede Ave., St. Louis, Missouri ............ 1942 
*Harper, Dr. Francis, 224 S. Chester Rd., Swarthmore, Pennsylvania ....1930 
Harrell, Byron Eugene, 1594 Stanford Ave., St. Paul, Minnesota ...... 1943 

Harrell, Frank Ridlen, Museum Libraries, University of Michigan, 
Aum Asher, BORGIR -). o..ocivésccd St0csccckewesesbacduaeeehereen 1936 
**Harriot, Samuel Carman, 200 W. 58th St., New York City, 19 ........ 1934 
Harrison, Hal H., The Valley Daily News, Tarentum, Pennsylvania ..... 1941 
*Hart, Frank Elmer, 2499 Medary Ave., Columbus 2, Ohio .............. 1943 

*Hartman, Frank A[lexander], Hamilton Hall, Ohio State University, 
Cofeenbben, Bie ss coe co chebsvcctecenc cdépdhégeeeeieeeneee 1941 
*Hartwell, Arthur Mowry, 1506 Mt. Curve, Minneapolis, Minnesota ....1940 
*Haskin, J[oseph] R[obert], Box 65, Babson Park, Florida ............ 1944 
Haskins, Mrs. Edith D., Hanover Rd., Lebanon, New Hampshire ...... 1941 
Hausler, Mrs. M., 7348 Paxton Ave., Chicago, Illinois ................ 1936 
**Havemeyer, Henry Osborne, Mahwah, New Jersey ...........+.eee00. 1930 
*Hawkins, S/Sgt. Arthur S., Reg. Sta. Hosp., AAF, Amarillo, Texas ..... 1936 
Hawkins, B. L., Hamline University, St. Paul 4, Minnesota ............ 1936 
Hawksley, Mrs. Janet P., 123 Lafayette Circle, Cincinnati, Ohio ...... 1942 
**Hebard, Frederick V., 1500 Walnut St. Bldg., Philadelphia, Pennsylvania 1940 
Heckler, S[ydney] B[aer], Fo'ly Farm, Cherry Plain, New York ...... 1942 


Hedges, Harold [Charles], R. 2, Lake Quivira, Kansas City, Kansas ....1940 
*Hefley, Dr. Harold M[artin], Department of Biology, ‘.exas 

Technological College, Lubbock, Tas. 2.0.00 geccccccesscsssccens 1942 
*Heidenkamp, Joseph Jr., 532 Glen Arden Dr., Pittsburgh 8, Pennsylvania 1942 
Heiser, Sgt, J[oseph] M[atthew] Jr., Dec. Med. Dept., Brooke 

General Hospital, Ft. Sam Houston, Texas ............eeeeeeecces 1939 
Henderson, Alexander, 89 Woodland Rd., Chestnut Hill 67, Massachusetts 1941 
Hendricks, G. Bartlett, Berkshire Museum, Pittsfield, Massachusetts ....1943 
*Hendrickson, Dr. George Oscar, Department of Zoology and 


Entomology, Iowa State College, Ames, Iowa ...........eeeeeee0: 1933 
*Henry, Cordia John, Lower Souris Refuge, Upham, North Dakota ....1933 
Henwood, Mrs. Ethel May, 609 W. Ohio St., Urbana, Illinois ........ 1941 


**Hewitt, Oliver H[arold], Lands, Parks and Forests Branch, 
Department of Mines and Resources, Ottawa, Ontario, Canada ....1943 
*Hickey, Joseph James, Museum of Zoology, Ann Arbor, Michigan ....1940 
***Hicks, Dr. Lawrence Emerson, Ohio State University, Columbus, Ohio ..1925 


Hiett, Lawrence Davison, 1945 Ottawa Dr., Toledo, Ohio .............. 1929 
Higgins, Harold Guymon, 352 N. Ist, East, Price, Utah .............. 1941 
Hill, Herbert Oliver, 2140 Oxford St., Berkeley 4, California .......... 1938 
Hill, Julian Werner, 1106 Greenhill Ave., Wilmington 56, Delaware ....1935 
Hill, Norman Pierce, 15 Oxford St., Arlington, Massachusetts .......... 1941 
Hill, Raymond W., 3316 Kenmore Rd., Shaker Heights, Cleveland, Ohio 1941 
*Hillmer, Davis B., 8228 Woodward Ave., Detroit 2, Michigan .......... 1926 


*Hilton, Dr. David Clark, 305 Continental Bldg., Lincoln, Nebraska ....1918 
*Hinds, Frank J., Department of Biology, Western Michigan 


College of Education, Kalamazoo, Michigan ...................45. 1935 
*Hochbaum, Hans Albert, Delta, Manitoba, Canada .................45. 1942 
*Hoff, Clayton M., 810 Blackshire Rd., Wilmington, Delaware .......... 1943 


Hoffman, Paul William, 8415 Kenyon Ave., Wauwatosa 13, Wisconsin ..1940 
Hoffmeister, Linus C[hristian], 504 W. Ripa Ave., Lemay 23, Missouri 1939 


Hofslund, Pershing B[enard], Milaca, Minnesota ..............seeeeee% 1944 
*Holabird, Christopher, 2236 Lincoln Park West, Chicago, Illinois ...... 1940 
*Holland, Harold May, Box 615, Galesburg, Illinois .................. 1915 


Holsen, James N., 444 Clark Ave., Kirkwood 22, Missouri .............. 
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*Hoodema, Richard, 116 W. 14th St., Holland, Michigan ................ 1941 
Horner, Sgt. William A[rchibald], Hdq. Co. 103 Inf. Div. (Band), 

APO 470, % Postmaster, New York City ...........cccccecceenees 1943 
Horton, Mrs. M. B., 360 Prospect St., Fall River, Massachusetts ........ 1941 
Hostetter, D[avid] Ralph, Eastern Mennonite School, 

i ne? 2 fete ves ceebhieee cdbavesesescececeesues 1937 
Hotchkiss, Neil, Patuxent Research Refuge, Bowie, Maryland ......... 1940 
Hough, Mrs. Eleanor Sloan, 4820 Olentangy Blvd., Columbus, Ohio ....1941 
Howard, Hubert C., Minden, Nebraska ............cccceccccccccccecs 1944 
Howard, William J[{ohnston], 5518 Fairglen Rd., 

a6 be cc SaecabWassoeweseecrecsevseeees 1940 
Howe, [Henry] Branch Jr., 414 W. Ponce de Leon Ave., 

i ie ee eee ad ehdegeddicdebebeneedsceecteoseeees 1943 
Howell, Joseph Corwin, Department of Zoology, A. & M. College, 

EE hile ns odes cach eebhademadeeeousnetusebeetoss 1938 
Howes, W[illiam] H[erbert], Box 310, Kindersley, Saskatchewan, Canada 1943 
Hoyt, George B[rown], 2603 Habersham Rd., Atlanta, Georgia ........ 1941 

*Hoyt, J[ohn] Southgate Y[eston], 5 Lewis St., Lexington, Virginia ..... 1936 
*Hughes, George Thomas, R. 3, Plainfield, New Jersey ................ 1929 
Eee, Dee. We. We, Eemmewe, Crtato, Camedia ...ccccccccccccccccccses 1944 


Hulbert, Lloyd Clair, 529 W. Grand River Ave., East Lansing, Michigan 1938 
*Hunt, Ormond Edson, 14-133 General Motors Bldg., Detroit 2, Michigan 1937 


Hurley, John Beatty, 401 S. 17th Ave., Yakima, Washington .......... 1937 
Hutchinson, Arthur E., 715 Mission Canyon Rd., Santa 
Ren a De eos ok ee doge sper eounees 1940 
Hyde, Lt. A[rthur] Sidney, Student Officers’ Mail Room, AAFSAT, 
nT iB o de ncnnk on dubcobbbeeesekeese cobunncéesss 1939 
Ingersoll, Albert Mills, 908 F. St., San Diego 3, California .............. 1921 
**Ingersoll, Mrs. Marion Crory, 4 East 66 St., New York City, 21 ........ 1942 
*Jackson, Cicero Floyd, University of New Hampshire, 
EE ee ns Oe ee 1936 


*Jackson, Francis Lee, 541 Hammond St., Chestnut Hill, Massachusetts 1941 
Jameson, Everett Williams Jr., 179 Highland Ave., Buffalo, New York . .1941 
*Janvrin, Dr. Edmund R[andolph] Pl[easlee], 38 East 85th St., 


eee eee ce eked se Rebs ckeh Seeee ees 1942 
Jaques, F[rancis] L[ee], 610 West 116th St., New York City, 27 ........ 1939 
Jaquith, Mrs. L. E., 72 Hudson Dr., Toronto 5, Ontario, Canada ...... 1943 
Jenkins, James H[obart], 1204 W. Chestnut, Mt. Vernon, Ohio ........ 1939 

*Jenner, William Alexander, 806 W. Davis St., Fayette, Missouri ........ 1933 
*Johnson, Clifford O., 987 14th St., Marion, Iowa ...............eee000- 1944 
*Johnson, Irene W. (Mrs. Oscar), 38 Portland Place, St. Louis, Missouri 1931 
ees See, Se Fs TE, BOD one cccccvccccccccccescocccces 1944 
Johnson, Perry Frank, 2918 S. Anthony Bivd., Fort Wayne, Indiana . .1935 
*Johnson, Robert Anthony, 150 East St., Oneonta, New York .......... 1930 
Johnson, William M[cNutt], R. 4, Knoxville, Tennessee .............. 1939 
Johnston, David Ware, 1037 St. Charles Ave., N.E., Atlanta, Georgia . .1943 
Johnston, Miss Verna R[uth], Live Oak, Sutter Co., California ........ 1941 
*Jonah, Miss Christie May, 311 Park St., Hackensack, New Jersey ...... 1942 
*Jones, Dr. Harold Charles, Thomas Berry College, Mount Berry, Georgia 1929 
Jones, Isaac Marshall, Marionville, Missouri .....................05- 1944 
Jones, John Courts, 718 Garfield St., Eveleth, Minnesota .............. 1931 
****Jones, Dr. Lynds, 352 W. College St., Oberlin, Ohio ................ Founder 
Jones, Myrle L., Ledges State Park, Boone, Iowa ................00005 1944 
*Jones, S[olomon] Paul, 509 West Ave., N., Waukesha, Wisconsin ...... 1921 


Jones, Victor Emmons, University of Idaho, Southern Branch, 
i Jct sdeavadeeen ass gsesbeodebevequcdesecctsvndes 
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Jorae, Miss Irene Frances, Central Michigan College of Education, 


Mit. Pheasant, BORO « 5.6 icics con cvcncncadOudnsdunss Seeas teu 1942 
Jorns, Byron Charles, 3725 Gregory St., Madison, Wisconsin .......... 1943 
*Jung, Clarence Schram, 6383 N. Port Washington Rd., 

MBwaltas 9, WISGRGRD inicd 6 ccc veccévccscobnctescbuecastensbean 1921 
Jurca, B., Lisle, Tilmals oc) cccccccscccccavccecevécbdocaksnchun copeeaes 1940 
*Kabat, Cyril M., 1416 Chandler St., Madison 5, Wisconsin ............ 1944 
Kahmann, Karl W., R. 2, Hayward, Wisconsin ...........+esseeeeeees 1941 


Kahn, Mrs. Reuben L., 1122 Michigan Ave., Ann Arbor, Michigan ....1938 
*Kalmbach, Edwin Richard, Fish and Wildlife Service, 546 Custom 


Houses, Demver, COMmOG onc coccncdcccccccesdcveeveecmsvebawesse 1926 
*Kase, John Charles, Versailles, Indiana ...........sccecceccessesceses 1937 
Kautz, Lorin G., White River Refuge, St. Charles, Arkansas .......... 1944 
*Keating, F[rancis] Raymond Jr., 519 Sth Ave., S.W., 

Rochdster, MMs. 2 cccccccceccccercicocedsevesicbesceubemben 1944 
*Keck, Warren N., Coe College, Cedar Rapids, Iowa ............esee0+: 1944 
*Kelker, George Hills, School of Forestry, U.S.A.C., Logan, Utah ...... 1938 
*Keller, Richard [Thomas], 717 S. 18th St., St. Joseph, Missouri ........ 1943 

Kelly, Evelyn (Mrs. George A.), 2300 N. La Salle Gardens, Detroit 6, 

DERE oo ck cceccncaugccctvtscccs tdecdabeeheuetinteaemann 1935 


*Kelso, Leon Hugh, 1370 Taylor St., N.W., Washington 11, D.C. ......1930 
*Kendeigh, Dr. S[amuel] Charles, Vivarium Bldg., University of 


Wiineis, Champa, Babee occccckssccovecsnbcnndsavedccucsebions 1923 
Kerr, Mrs. Mary Helen, 1290 Delaware, Springfield, Missouri .......... 1943 
Kiefer, Mrs. Elizabeth D[eyo], 243 Gratiot Blvd., Port Huron, Michigan 1941 

*Kieran, John, 4506 Riverdale Ave., New York City, 63 .............065 1942 * 
Kindler, Mrs. Grace Emma, Sheridan Dr., R. 1, Lancaster, Ohio ........ 1937 


Kirk, Allan D[ixon], 14 Forest Hill Rd., Wilkinsburg, Pennsylvania ....1939 
Kirkpatrick, Charles Milton, Department of Forestry, 


Purdue University, Lafayette, Indiana .............ssceeeccececees 1941 
*Klinkerfuss, Dr. G. H., 340 Bermuda Ave., Normandy, Missouri ........ 1941 
*Klinkerfuss, Mrs. G. H., 340 Bermuda Ave., Normandy, Missouri ....... 1941 

Kluge, Miss Helen H[enrika], Woodtick Rd., Waterbury 63, Connecticut 1942 
*Knapp, Elmer Leslie, R. 2, Troy, Pennsylvania ...........-.-seeeeeees .1930 
Knox, Miss Margaret Richardson, 4030 Park Ave., Indianapolis 5, Indiana 1937 
Koch, Pater, AGGvens GHRMOUE occ ccc cccescccccedseestsecucbecunesces 1939 
Koehler, Mrs. Arthur, 109 Chestnut St., Madison, Wisconsin ............ 1941 
Koestner, E. J., Box 263, Piper City, Illinois .............cceseeecees 1938 
Kolb, Charles Haven Jr., 5021 Midwood Ave., Baltimore 12, Maryland 1937 
Korgen, Miss Mollie, 1919 East 3rd St., Duluth 5, Minnesota .......... 1944 
**Kortright, Francis Herbert, 5 St. Edmunds Dr., Toronto, 
Gutatin,. GOROG . <andcctecicecdéeusdvtececieiventidensbeenee 1943 
Kramer, Theodore Christian, Department of Anatomy, East Medical 
Wate, Asem Aber, BE 66 oo cckicccsestebarsdsebutanteiae 1939 
Kraus, Dr. Douglas L[awrence], Department of Chemistry, California 
Institute of Technology, Pasadena 4, California ...............6-++ 1942 
Kreag, Keith K., R. 2, Box 196, Lansing, Michigan .................. 1942 
Krug, Howard H[enry], Chesley, Ontario, Camada .............5.0.055 1944 
Kuitert, Capt. Louis Cornelius, 18th Malaria Survey Unit, 

APD. 2000. PI. TT TORE Ge | ocnkcos cuakeuuctces cap ecue a 1938 
*Kutz, George Karl, 705 S. Holcombe St., Stillwater, Minnesota ......... 1944 
*Kutz, Dr. Harry Leon, Game Research Center, Delmar, New York ...... 1939 
*Kyllingstad, Henry C[arrell], Mountain Village, Alaska ................ 1940 

Lacey, Miss Mifton H., Box 614, Canton, Ohio ...............e00e00: 1939 


Laffoon, Jean [Luther], 1401 W. 3rd St., Sioux City, Iowa ............ 
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Lagler, Dr. Karl F., Department of Zoology, University of 
re ns PD cnc cesccecvedeeteebecnceccestsces 1941 
***Lambert, Bert H., 16854 Wildemere Ave., Detroit, Michigan .......... 1936 


Lanyon, Wesley Edwin, 23 E. Wheelock St., Hanover, New Hampshire ..1943 
*Larrabee, Prof. Austin Park, Yankton College, Yankton, South Dakota ..1921 
*Laskey, Amelia Rudolph (Mrs. F. C.), Graybar Lane, Nashville 4, 

Me Aa ac ae ia s Coeucephak ones eseecneeéccede 1928 

Lawrence, William Hobart, 1410 Decatur St., N.W., Washington 11, D.C. 1943 

Lay, Daniel Wayne, Game, Fish and Oyster Commission, Austin, Texas 1939 

Lea, Robert Bashford, 24 N. Worth Ave., Elgin, Illinois ............... 1940 
*Lee, Maj. Howard James, MC, Winbee General Hospital, Topeka, Kansas 1941 

Leedy, Dr. Daniel Lovey, Ohio Wildlife Research Station, Ohio 


rr. Ci Ce be wdleeseccdcbacse cteseseseeveus 1936 
Leenhouts, Miss Pearle Esther, Pease Rd., Williamson, New York ....1941 
_ Legg, William C[larence], Mt. Lookout, West Virginia ................ 1939 
*Leopold, Prof. Aldo, 424 University Farm Place, University of 

rr i I 4... id sn achnaeseseeiecvscceesiebes 1928 
Leopold, A[ldo] Starker, 424 University Farm Place, 

oe hee i chaise ndee deen eeheesseeeveeive 1940 
Levy, Alice Klund (Mrs. H. P.), 235 E. 22nd St., Apt. 11T, 

re hated nate et sade gsnchadotitonsheevect sobs 1941 
*Lewis, Dr. Harrison Flint, Lands, Parks and Forest Branch, 

Department of Mines and Resources, Ottawa, Ontario, Canada ...... 1939 
Lewis, Brother Hubert, Cretin High School, St. Paul, Minnesota ........ 1940 
*Lewy, Dr. Alfred, 2051 E. 72nd Place, Windsor Park Sta., 

ih. Sissi kddeeh bbannetaeeddddewe sedneesneceedeceeds 1915 


Lincoln, Frederick Charles, Fish and Wildlife Service, Washington, D.C. 1914 
Lindzey, James S[hotwell], 901 W. 22nd St., Wilmington, Delaware ....1942 


*Linsdale, Dr. Jean Myron, Jamesburg Route, Monterey, California ...... 1928 
Linton, M[orris] Albert, 315 E. Oak Ave., Moorestown, New Jersey ....1941 
Lloyd, Clark K., 2712 Hoover Ave., Dayton, Ohio .................. 1925 

*Lloyd, Hoyes, 582 Mariposa Ave., Rockcliffe Park, Ottawa, 

tt Pi idea dhidheted dpadeesenseeesecesdbdberceseocessete 1922 
Lockley, R. M., Skokholm Bird Observatory, Dale, Haverfordwest, 

OUND: SUREOD, MOOOME FUUUNER osc c cc ccccccccccdovccesceesce 1940 
Lodge, William Ralph, Silver Lake Estates, R. 2, Cuyahoga Falls, Ohio ..1935 
Long, Chester, 3934 N. Kealing Ave., Indianapolis 1, Indiana .......... 1943 
Longley, William H[oward], 334 S. Albert St., St. Paul 5, Minnesota . .1943 
Loop, George Andrew, 205 S. Keystone Ave., Sayre, Pennsylvania ...... 1944 
Lord, Dr. Frederic PLomeroy], 39 College St., Hanover, New Hampshire 1939 
Lovell, Dr. Harvey B., 3011 Meade Ave., Louisville 4, Kentucky ........ 1936 
*Low, Seth Haskell, Box 253, Cherokee, Oklahoma ..................+. 1931 

***Lowery, George Hines Jr., Museum of Zoology, Louisiana State 

rR 6 is aid Vencdcnaekedtweeduesde sos 1937 
Lowther, Malcolm Alfred, Museum of Zoology, Ann Arbor, Michigan ..1944 
*Ludwig, Claud Charles, 506 Wilson Bldg., Lansing, Michigan .......... 1938 


Ludwig, Dr. Frederick Edwin, 2864 Military St., Port Huron, Michigan 1941 
Lum, Miss Elizabeth C[aroline], Box 355, College Park, Maryland ....1940 


*Lunk, Lt. William Jr., 29 Bell Run Rd., Fairmont, West Virginia ...... 1937 
Lupient, Miss Mary [Louise], 212 S.E. Bedford St., 
es ins eke Ae eeeeredensesoeonccosans 1944 
*Luthy, Ferd Jr., 306 N. Institute, Peoria, Illinois ..................... 1937 
*Lyman, Clara Cross (Mrs. Frederick C.), 1716 Colfax Ave., S., 
EE DnGecckbeecesdeesoneeeecenceoneceoccsoses 1944 


MacArthur, John W[ood] Jr., 200 Glencairn Ave., Toronto, 
Re GEE Gacctverccceseccncs Seb Cubeeb dew 04 beeun veueess 
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MacDonald, Donald L[aurie], 72 Alexandra Blvd., Toronto, 

Cutasio, Gamnn - oo sivccsicdedy6actcgeces oh 6ntbpeeevaden then ieee 1941 
MacLean, Miss Dorothy W[illiams], 21 Ashley St., Hartford, Connecticut 1939 
MacLulich, Dr. Duncan Alexander, 144 Mavety St., Toronto, 


Gabetie, Came: o.oo oi cdins bac cc bnehdeta seeneskabialeees ae 1933 
*MacMullan, Capt. R[alph] Austin, Address unknown ................ 1940 
*McAtee, Waldo Lee, Fish and Wildlife Service, Merchandise Mart, 

Cidenep 96; TOs oh ive i pve dsdcccescsnedéectesbosvoswanneenee 1911 
McBeath, Donald Young, L’Anse, Michigan ...............eeseeeceees 1936 
McCabe, Robert Albert, 424 University Farm Place, Madison, Wisconsin 1942 
McClure, Dr. H[owe] Elliott, 1609 P. St., Ord, Nebraska ............ 1942 
*McCue, Dr. Earl N[ewlon], Box 104, Morgantown, West Virginia ...... 1941 
*McCullagh, Dr. E[rnest] Perry, 2020 E. 93rd St., Cleveland, Ohio ...... 1937 
McDonald, Malcolm, Parsons College, Fairfield, Iowa .................. 1936 
McGeen, Daniel S., 144 Garfield Ave., Waukesha, Wisconsin ............ 1944 
McGraw, Harry Arthur, 1600 Sth Ave., Altoona, Pennsylvania ........ 1936 

***McIlhenny, Edward Avery, Avery Island, Louisiana .................. 1910 
McIntosh, William Baxter, 414 Oakridge Blvd., Lynchburg, Virginia ....1942 
McKeever, Otto Donald, Box 143, Rensselaer, Indiana ................ 1943 
*McKnight, Edwin Thor, 5038 Park Place, Friendship Station, 

I ee ee ee eer et ep ee eee ae 1936 
*McMath, Robert R., R. 4, Pontiac, Michigan .................ceeeees 1934 

McMurray, Arthur A., 2110 Fairfax Ave., Nashville 5, Tennessee ........ 1939 
*McNeil, Dr. Charles Andrew, 111 W. Fourth St., Sedalia, Missouri ...... 1914 
McNish, Edgar Mann, Madison, Tennessee ...............ceccecceecs 1940 
Mace, Miss Verna Marie, Department of Physiology, Colorado State 

Collage, Dest Collins, Geaeenld. <cccccccccccesectnnsciiééebeneeaen 1943 
Mack, Horace Gordon, % Gilson Mfg. Co. Ltd., Guelph, Ontario, Canada 1937 
Magath, Dr. Thomas Byrd, Mayo Clinic, Rochester, Minnesota ........ 1935 
*Magee, Michael Jarden, 603 South St., Sault Ste Marie, Michigan ...... 1919 
Magney, Mrs. G. R., Scandia, Minnesota ............cccceceeccceeees 1940 


Manners, Edward Robert, 233 Maple Ave., Westville, New Jersey ....1942 
Manville, Richard H[{yde], Museum of Zoology, University of 


Diichiene, Am Aaee,; BERRI 00 0icccccdestedsesciscbbvessiuen 1941 
*Margolin, A[braham] S[tanley], Oglebay Hall, Morgantown, 
Went WHER 000 cc bide cecdns séestuicevdatatedsesecssseessétiann 1944 
Markle, Jess Matthew, 917 Sierra St., Madera, California .............. 1943 
*Marshall, Mrs. Florence F[oreman], Seashore State Park, Box 31, 
Wirfatn Den: VHRR cnc necccscsdecccéencsecsadtass uctuchunete 1944 
Marshall, [Harry] Morton, R. 1, Pamplin, Virginia .................... 1944 
*Marshall, Terrill, 1619 W. 20th St., Little Rock, Arkamsas ............ 1944 
Marshall, William Hampton, 1006 N. 27th St., Boise, Idaho ............ 1942 
**Martin, John E. H., Ancaster, Ontario, Canada ................00ee0e 1944 
*Maslowski, Karl Herbert, 1034 Maycliff Rd., Cincinnati 30, Ohio ...... 1934 
Mason, Miss Esther, 2523 Montgomery St., Louisville 12, Kentucky ....1941 
Mathiak, Harold A[Ibert], Horicon, Wisconsin ...................0005- 1941 
*Mayfield, Dr. George Radford, Vanderbilt University, Tennessee ....... 1917 
Mayfield, Harold F[ord], 3311 Parkwood Ave., Toledo, Ohio .......... 1940 
***Mayr, Dr. Ernst, American Museum of Natural History, 79th St. 
and Central Park West, New York City, 24 ........... ccc ceeeeeees 1933 
Mead, Frank W[aldreth], 227 Brighton Rd., Columbus, Ohio .......... 1941 
Meade, Dr. Gordon Montgomery, Strong Memorial Hospital, 
Rochester, Maw Wea. .cciccciccdcccscrccesceseudcccccseceswwcus 1937 
Mellinger, E{nos] O[ren], North Lima, Ohio ...............-.20es00s 1939 
Meltvedt, Busten W., Pama, BOWE: «0 ooc0 ca vietnsedcetvctwevecetute 1930 


Mendall, Howard L[ewis], 28 Pendleton St., South Brewer, Maine .... 
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Meng, Heinz Karl, 116 Miller St., Ithaca, New York ................ 1943 
Meritt, James Kirkland, 99 Battle Rd., Princeton, New Jersey ......... 1944 


***Merry, Dr. Katherine, 520 E. Jefferson, Apt. 11, Ann Arbor, Michigan 1944 
Messner, Clarence John, 308 McKinley, Grosse Pointe 30, Michigan ....1944 
**Metcalf, H[omer] N[oble], Fruit Tree Branch Experiment Station, 
i Oh oa he chs od wade ekou bi medea wie oats 1944 
*Metcalf, Dr. Zeno Payne, State College, West Raleigh, North Carolina ..1900 
*Meyer, Henry, Zoology Department, Unnversity of Tennessee, 


atk a aid Wak eae paid dhe be ees e dud wk OEn ele 1939 
Michaud, Howard H[enry], 1205 Kensington Blvd., Fort Wayne, Indiana 1938 
*Michener, Harold, 418 N. Hudson Ave., Pasadena 4, California ........ 1926 
Mierow, Miss Dorothy, 205 E. Second St., Northfield, Minnesota ........ 1940 
*Miles, Merriam Lee, Box 928, Vicksburg, Mississippi .................. 1941 
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Steggerda, Dr. Morris, Kennedy School of Missions, Hartford, Connecticut 1941 
Stegle, Joseph J[ames], 220 Pondfield Rd., W., Bronxville, New York 1944 
Stephens, Dr. Thomas Calderwood, Morningside College, 

EE Ee 1911 
*Stevens, O. A. State College Station, Fargo, North Dakota ............ 1926 
Stevenson, H[{orace] Godwin Jr., 641 Woodward Way, Atlanta, Georgia 1939 
Stevenson, Dr. Henry M[illis] Jr. Emory and Henry College, 


lei ie oR ai inl ehen dig bit Grwnnews ea sion ee daed 1943 
Stevenson, James Osborne, 1138 S. Wheeling, Tulsa 4, Oklahoma ........ 1931 
Pr ee Pe. TD vcccesevcedceseecssocseseoeceeess 1925 


Stewart, Robert Earl, Patuxent Research Refuge, Bowie, Maryland ....1939 
*Stickney, Mrs. Albert Jr., % H. E. Herrick, Woodmere, 
EE ee ae ee ae 1935 
*Stillwell, Jerry E., 7460 San Benito Way, R. 4, Dallas 18, Texas ........ 1935 
**Stine, Miss Perna M., State Teachers College, Minot, North Dakota ....1931 
**Stoddard, Dr. Herbert Lee, R. 5, Sherwood Plantation, 
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Stone, Harry H[erbert] Jr., Box 101, Sturbridge, Massachusetts ......... 1941 
Stophlet, John Jermain, 2612 Maplewood Ave., Toledo, Ohio .......... 1934 


Storer, John Humphreys, 579 Beaver St., Waltham, Massachusetts ....1939 
Storer, Robert Winthrop, Museum of Vertebrate Zoology, 


EE aE nee 1938 
*Storer, Dr. Tracy Irwin, Division of Zoology, University of 
a eat ke phdie Cebu elseeteewanséemae 1928 
Street, Thomas M., Bottineau, North Dakota ...................0005- 1940 
***Strehlow, Elmer William, 721 W. Mason St., Green Bay, Wisconsin ..... 1941 
Stringham, Dr. Emerson, Box 2172, Capitol Station, Austin 11, Texas ..1940 
CP PE cccckaceccccesesecesévncesss 1944 


****Strong, Dr. Reuben Myron, 5840 Stony Island Ave., Chicago, Illinois. Founder 
Struck, Dr. Kuno H[erbert], 1003 First National Bank Bldg., 


rad inna traced OTe SEAM ebee en eReaeeeeses a 1942 
Strunk, William Franklin, 700 Madison Ave., Morgantown, 
ENE ee EE ee 1944 
Stupka, Arthur, Great Smoky Mountains National Park, 
ee ince nag keedasidadonpegecddecéesscoescese 1935 
***Sturgeon, Myron T., Michigan State Normal College, 
SIN 6 vcncdacedednesty sesnebacecesencessocccescoss 1934 


Sturgis, S[ullivan] Warren, 66 Marlboro St., Boston, Massachusetts ....1941 
*Sturm, Louis, Sheffield Rd., Glendale, Ohio ...............cecceeeeeees 1943 
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Suits, Miss Constance Jean, R. 1, Watervliet, Michigan ................ 1944 
*Suthard, James Gregory, 1881 Raymond Ave., Long Beach, California ..1936 
***Sutton, George Miksch, Major, A.C., ADT Branch, Bldg. T-2093, 
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*Swanson, Dr. Gustav [Adolph], Research Division, Fish and Wildlife 
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***Taylor, Rose Schuster (Mrs. H. J.), 900 Santa Barbara Rd., 
BDovholey, COMRURUER bo 0ncncsecciec'nc0vnssbaeeaebaseuesesécdeenr ent 1916 
Taylor, Miss Joanne, 1176 Shattuck, Berkeley, California .............. 1941 
*Taylor, Walter Penn, 254 Faculty Exchange, College Station, Texas ....1937 
Taylor, William Ralph, Museum of Vertebrate Paleontology, 


University of Kansas, Lawrence, Kansas .........cececseeseeceee 1940 
*Teachenor, Dix, 1020 W. 61st St., Kansas City, Missouri ............ 1923 
Templeman, Wilfred, Memorial University College, St. John’s 
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Terres, J[ohn] Kenneth, R. 3, Trumansburg, New York ............... 1939 
Thacher, S. Charles, 2918 Brownsboro Rd., Louisville 6, Kentucky ....1942 
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*Thomas, Mrs. Rowland, R. 3, North Little Rock, Arkansas ............ 1937 
*Thornton, William James, Box 1011, Birmingham, Alabama ............ 1940 
***Thorp, George B[oulton], 1400 Lake Shore Dr., Chicago 10, Illinois ....1935 
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Todd, Mabel Sellars (Mrs. A. P.), 1622 Kensington St., Houston 6, Texas 1940 
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Toner, George Clive, Address unknown ..........sccccscccccccccccecs 1939 
*Tomkins, Ivan Rexford, 1231 E. 50th St., Savannah, Georgia .......... 1931 


*Towle, Miss Helen Jessie, 5148 29th Ave., S., Minneapolis 6, Minnesota 1944 
**Townsend, Miss Elsie White, Wayne University, Detroit 1, Michigan ..1938 
***Trautman, Milton B[ernhard], Stone Laboratory, Put-in-Bay, Ohio ..1932 
Trimm, Wayne, 165 Strong Ave., Syracuse, New York ................ 1943 

Tryon, C[larence] A[rcher] Jr., Zoology Department, Montana 
State Caliemn, Baseman, BESO .o ve0cccesccccecdhedecedensecsbi 1942 
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IE Jick nccnst pated d deus eeessseisescescenvessoess 1939 
Vandervort, Charles Champion, Laceyville, Pennsylvania .............. 1937 
Van Epps, Claude A., 824 Eighth St., Brookings, South Dakota ........ 1943 
Van Laar, Henry, 1924 Indiana Ave., Kalamazoo 39, Michigan ........ 1944 

*van Rossem, Adriaan Joseph, 2205 W. Adams St., 

ee cde ee ds eeedcelenacbebedbbdeteewesns eae 1939 
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**Van Tyne, Mrs. C. H., 315 S. Division, Ann Arbor, Michigan ......... 1939 
***Van Tyne, Josselyn, Museum of Zoology, Ann Arbor, Michigan ........ 1922 
*Vaughan, William Coleman, 591 Ashland Ave., Buffalo, New York ....1938 
Velich, Ralph W., 5212 S. 23rd St., Omaha, Nebraska .................. 1941 
Vesey, W[illis] Glenn, 102 E. High St., Painesville, Ohio .............. 1943 
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ete tN ce di deubbesebadeessbbiebevesees 1944 
*Visscher, Dr. Paul, Biology Laboratory, Western Reserve University, 
es Ec nin ued ee ae eww bes iaewese eee 1924 
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Walker, M[yrl] V[incent], Yosemite National Park, California ........ 1943 
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Wallace, George John, Zoology Department, Michigan State College, 
es A ew Oh eh ad cata bs needeewednun es 1937 
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Wampole, John Henry, Callaway, Nebraska .................0ceeeeees 1944 
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INDEX TO VOLUME 56, 1944 


In addition to names of species and of authors, this index includes references 
to the following topics: albinism, bathing, bibliography, conservation, courtship, 
distribution, food, localities by states and countries, longevity, 


tion, molt, nesting, new forms noticed, 


, Migra- 
parasites, parasitism, physiology, plumage, 


polygamy, population, predation, roosting, sex ratio, taxonomy, territory, voice, 


weight. 


Acanthis hornemanni exilipes, 48 
Accipiter cooperii, 116, 214 
Adipocere, 216-217 
Agelaius phoeniceus fortis, 155 
Aimophila aestivalis bachmani, 174 
Aix sponsa, 170 
Alabama, 152-160 
Albinism, 41-42, 217 
Alca torda, 163 
Alcidae, 161-168 
Aldous, Clarence M., see Méendall, 
Howard L. 
Allen, Francis H., review by, 52-54 
Amadon, Dean. “A Preliminary Life 
History of the Florida Jay, Cyano- 
citta ¢c. coerulescens” (reviewed), 
124 
Ammann, George Andrew. Notes on 
birds of the Upper Peninsula of 
Michigan, 47-48 
Ammospiza maritima sennetti, 156 
Anas f. fulvigula, 157 
platyrhynchos, 47, 216 
Ani, Groove-billed, 154 
Arthus spinoletta pacificus, 155 
spraguei, 155 
Ant-thrush, Panama, Plate 2, opp. p. 
65, 119 
Aphelocoma coerulescens, 157 
Aracari, Collared, 138, 142, 145, 146 
Frantzius’, 138, 140, 144, 146, 147 
Archilochus colubris, 217 | 
Ardea herodias herodias, 26 
Asio flammeus, 209-215 
wilsonianus, 47, 209-215 
Auk, Razor-billed, 163 
Aulacorhynchus_ caeruleogularis, 133- 
151 
prasinus, 65-76 
Avocet, 154 


Bailey, Alfred M. History of a Mourn- 
ing Dove nest, 171-172 

Baker, Bernard W. Nesting of the 
American Redstart, 83-90 

Baker, E. C. Stuart, Obituary, 175 

Barbet, Prong-billed, 138 

Barbour, Thomas. “Cuban Ornithology” 
(reviewed), 123-124 

Bathing, 34 

Baumgartner, A. Marguerite, and Fred- 
erick M. Hawks and Owls in 
Oklahoma 1939-1942: Food Habits 
and Population Changes, 209-215 


Baumgartner, Frederick M. Unusual 
records for north central Okla- 
homa, 118; see also Baumgartner, 
A. Marguerite, and 

Beardslee, Clark S. Bonaparte’s Gull 
on the Niagara River and Eastern 
Lake Erie, 9-14 

Bibliography, 56-60, 124-127, 187-191, 
224-227 

Blackbird, Brewer’s, 48 

Bluebird, 34, 40 

Bond, James. Notes on the Arrow- 
headed Warbler, 172-173 

Brackbill, Hervey. Juvenile Cardinal 
helping at a nest, 50; The Cardi- 
nal’s period of dependency, 173-174 

Brandt, Herbert. “Alaska Bird Trails” 
(reviewed), 120-121 

Branta canadensis, 220 

Brooking, A. M., and J. J. Hickey. 
Status of the ‘Whooping Crane, 180 

Bubo virginianus, 209-215 

Buchanan, Forest W. Notes on moltihg 
time of loons and grebes, 116 

—. Thomas D., see McAtee, W. 

> CF 

Buteo albicaudatus hypospodius, 154 

jamaicensis, 209-215 

j. calurus, 154 

j. fuertesi, 154 
lagopus, 209-215 
lineatus, 209-215 

1. texanus, 154 

regalis, 209-215 
swainsoni, 154, 209-215 





Calcarius lapponicus, 46, 156 
ornatus, 105-115 
Calidris canutus rufus, 117 
Campbell, Louis W. Bachman’s Spar- 
row taken in Michigan, 174 
Canal Zone, Plate 2, opp. p. 65 
Canvas-back, 216 
Capella delicata, 170-171 
Caracara, Audubon’s, 157 
Cardinal, 27-44, 50, 173-174 
Casmerodius alba egretta, 169 
Cassidix mexicanus major, 157 
m. prosopidicola, 155 
Catbird, 40, 47 
Catoptrophorus semipalmatus inornatus, 
154 
s. semipalmatus, 157 
Cepphus grylle, 165-167 
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Chaetura vauxi, 155 
Charadrius n. nivosus, 154 
Chiapas, 65-76 
Cc dee, Hudsonian, 46, 47, 218 
Chicken, Attwater’s Prairie, 157 
Chondestes grammacus strigatus, 156 
Chordeiles acutipennis texensis, 154 
minor aserriensis, 154 
m. henryi, 154 
m, hesperis, 154 
m. howelli, 154 
m, sennetti, 154 
Circus cyaneus, 209-215 
hudsonius, 116-117, 118 
Clark, Clarence F. Knot in Auglaize 
County, Ohio, 117; Summer occur- 
rence of Holboell’s Grebe in Ohio, 
169 
Cleaves, Howard H. Panama Ant- 
thrush, Plate 2, opp. p. 65 
Collics, Nicholas E., review by, 186 
Colorado, 171-172 
Columbigallina passerina pallescens, 154 
Colymbus grisegena holbdllii, 116, 169, 
206-208 
Compsothlypis americana pusilla, 47 
Conservation, 178-180, 220-221 
Cormorant, Double-crested, 15, 19, 24 
Corvus brachyrhynchos, 21, 23, 172 
corax, 21, 22, 23 
Costa Rica, 133-151 
Courtship, 92-93, 106 
Cowbird, 33, 129-132, 197 
Nevada, 155 
Craig, Wallace. “The Song of the Wood 
Pewee (Myiochanes virens Lin- 
naeus)” (reviewed), 52-54 
Crane, Florida, 157 
Whooping, 180 
Crocethia alba, 118 
7 A., see Speirs, J. Murray, 
et ail, 
Crossbill, Alaskan, 48 
Crotophaga s. sulcirostris, 154 
Crow, 21, 23, 24, 172 
Curlew, Long-billed, 154 
Cygnus buccinator, 220 
columbianus, 118 


Dambach, Charles A. Grazing in Na- 
tional Parks, 178-179; Waterfowl, 
179; Conservation for Rural Lead- 
ers, 179; Trumpeter Swan, 220; 
Conservation Education, 221; re- 
view by, 185 

Davey, Winthrop N. White-crowned 
Sparrow in Michigan in winter, 218 

Dendrocygna bicolor helva, 157 

Dendroica aestiva rubiginosa, 155 

corenata hooveri, 155 
petechia, 172 
pharetra, 172-173 
tigrina, 47 





December, 1944 
Vol. 56, No. 4 


townsendi, 155 
Dicrorhynchus frantzii, 138 
Distribution, 46, 117, 118, 169, 172-173, 

174, 206, 218 
Dove, Inca, 154 

Mexican Ground, 154 

Western Mourning, 171-172 
Dovekie, 165 
Dowitcher, Long-billed, 154 
Duck, American Eider, 15-26 

Florida, 157 

Wood, 170 
Dumetella carolinensis, 47 


Egret, American, 169 

Elanus leucurus majusculus, 157 
Erolia maritima, 46 

Euphagus c. cyanocephalus, 48 
Eupoda montana, 154 


Falco albigularis, 147 
sparverius, 209-215 
Falcon, White-throated, 147 
Flamingo, Stock’s (described), 77-82 
Florida, 152-160 
Flycatcher, Boat-billed, 149 
Scissor-tailed, 152, 156-157 
Vermilion, 155 
Food and feeding, 33-34, 35, 45, 46, 73- 
75, 88-89, 97-98, 101, 111, 116, 117, 
142-144, 170, 172, 202, 209-215 
Formicarius analis panamensis, Plate 2, 
opp. p. 65, 119 
Fratercula arctica, 167, 221 
Friedmann, Herbert, review by, 124 
Fuertes, Louis Agassiz. “American 
Gamebirds” (reviewed), 184 


Gallus, 216 
Gatty, Harold. “The Raft Book” (re- 
viewed), 55-56 
Gavia immer, 116 
Georgia, 152-160 
Geothlypis trichas occidentalis, 155 
t. trichas, 173 
Goose, Canada, 220 
Grackle, Boat-tailed, 157 
Mesquite Great-tailed, 155 
Graham, Edward H. “Natural Princi- 
ples of Land Use” (reviewed), 185 
Grebe, Holboell’s, 116, 169, 206-208 
Grosbeak, Blue, 174 
Rose-breasted, 91-104 
Gross, Alfred O. The Present Status of 
the American Eider on the Maine 
Coast, 15-26 
Grus americana, 180 
canadensis pratensis, 157 
proavus, 218 
Guillemot, Black 165-167 
Guiraca c. caerulea, 174 
Gull, Bonaparte’s, 9-14 
Franklin’s, 154 
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Great Black-backed, 15, 16, 19, 20, 
21, 22, 23, 24 

Herring, 13, 15, 19, 21, 22, 24, 26 

Ring-billed, 13 


Harris, R. D. The Chestnut-collared 
Longspur in Manitoba, 105-115 
Hausman, Leon Augustus. “The Illus- 

trated Encyclopedia of American 
Birds” (reviewed), 184-185 
Hawk, American Rough-legged, 209-215 
Cooper’s, 116, 214 
Ferruginous Rough-leg, 209-215 
Harris’s, 154 
Marsh, 116-117, 209-215 
Red-shouldered, 154, 209-215 
Red-tailed, 154, 209-215 
Sennett’s White-tailed, 154 
Sparrow, 209-215 
Swainson’s, 154, 209-215 
Hedymeles ludovicianus, 91-104 
Hellmayr, Charles E., Obituary, 17% 
Heron, Black-crowned Night, 25 
Great Blue, 26 
Hickey, J. J., review by, 222-223; see 
also Brooking, A. M. and 
Hicks, Lawrence E. ‘he America” 
Egret breeding in Oxio, 169; Blue 
Grosbeak breeding m West Vii- 
ginia, 174 
Hochbaum, H. Albert. “The Canva: 
back on a Prairie Marsh” (re- 
viewed), 183-184 
Hummingbird, Ruby-throated, 217 
Rufous, 155 
Hylocichla guttata polionota, 155 





Ibis, White-faced Glossy, 157 

Icterus bullocki, 155 

Ictinia misisippiensis, 3-8 
plumbea, 3-8, Vol. frontispiece 

Illinois, 220, 221 


Indiana, 46 
Ivor, H. R. Bird Study and Semi-cap- 
tive Birds: The Rose-breasted 


Grosbeak, 91-104 


Jamaica, 172-173 
Jay, Blue, 30, 32 
Florida, 157 
Johnson, R. A. Weight Records for 
Some Atlantic Alcidae, 161-168 
Junco, British Columbia, 156 
Junco, hyemalis cismontanus, 156 


Kendeigh, S. Charles. “Measurement 
of Bird Populations” (reviewed), 
222-223 

Kentucky, 46 

Kentucky Ornithological Society, 177 

Kingbird, Arkansas, 152, 156-157 

Kite, Mississippi, 3-8 
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Plumbeous, 3-8, Vol. frontispiece 
White-tailed, 157 

Knot, 117 

Kumlien, Thure, 216-217 


Lack, David. “Ecological of 
Species-formation in asserine 
Birds” (reviewed), 223-224 

Lanius ludovicianus excubitorides, 155 

Lark, Texas Horned, 157 

Larus argentatus, 13 

a. smithsonianus, 15, 19, 21, 22, 24, 
26 

delawarensis, 13 

marinus, 15, 16, 19, 20, 21, 22, 23, 24 

philadelphia, 9-14 

pipixcan, 154 

Laskey, Amelia R. A Study of the 
Cardinal in Tennessee, 27-44 

Leopold, A. Star.er. Cooper’s Hawk 
observed catching a bat, 116 

Lewis, Harrison F. Machias Seal Is- 
land Bird Sanctuary, 221 

Limnodromus griseus se: \opaceus, 154 

Longevity, 39-40 

Longspur, Alaska 156 

Chestnut-collaved, 105-115 
Lapland, 46 

Loon, Common, 116 

Louisiana, 152~160 

Lowery, George H. Jr., see McAtee, 
W.L., e? al. 

-.yxia curvirestra minor, 48 


iMicAtce, W. L., Thomas D, Burleigh, 
George H. Lowery, Jr., and Her- 
bert L. Stoddard. Eastward Mi- 
gration through the Gulf States, 
152-160 

Magpie, 118 

Maine, 15-26 

Mallard, 47, 216 

Manitoba, 105~115 

Mayfield, Harold. First Hudsonian 
Chickadee for Ohio, 46 

Mayr, Ernst, biog. sketch of, 229; re- 
view by, 223-224 

Meadowlark, Rio Grande, 155 

Megarhynchus pitangua, 149 

Melanism, 42 

Melanitta deglandi, 118 

Melospiza melodia, 129-132 

1a. juddi, 156 

Mendall, Howard L., and Clarence M. 
Aldous. “The Ecology and Man- 
agement of the American Wood- 
cock” (reviewed), 121-123 

Mengel, Robert M. Golden Plover and 
Lapland Longspurs in southern 
Indiana, 46 

Mexico, 65-76, 77-82, 152 

Michigan, 46, 47-48, 83-90, 172, 174, 
193-205, 218 
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Migration, 9-14, 68-69, 101-102, 105, 
152-160, 193 

Miller, Loye. A Pliocene Flamingo from 
Mexico, 77-82 

Minnesota, 218 

Mississippi, 152-160 

Missouri, 116 

Mockingbird, 30, 34, 40 

Molothrus ater, 33, 129-132 

ater artemisiae, 155 

Molt, 9-14, 101, 114, 116 

Montana, 108, 220 

Murray, J. J. An unusual song from 
a House Wren, 49 

Murre, Atlantic, 162, 163--165 

Muscivora forficata, 152, 156-157 

Musgrove, Jack W., and Mary R. 
“Waterfowl in Iowa” (reviewed), 
55 

Myiochanes lugubris, 148, 149 


Nelson, A. L. A mouse eaten by a 
Wood Duck, 170 
Nesting, 31-37, 69-73, 83-90, 91-104, 
118, 133-151, 171-172, 195-202, 
206-208; Plate 2, opp. p. 65 
New Brunswick, 18, 221 
New forms noticed, Colaptes cafer sed- 
entarius, 225 
Colinus leucopogon incanus, 188 
Cyanocitta stelleri purpurea, 187 
Lagopus mutus gabrielsoni, 188 
Leucosticte tephrocotis umbrina, 188 
Lophortyx douglasii impedita, 188 
Lophortyx douglasii languens, 188 
Lophortyx douglasii teres, 188 
Lophortyx gambelii ignoscens, 188 
Miohierax stocki, 227 
Neochloe brevipennis browni, 125 
Otocoris alpestris baileyi, 57 
Passerella iliaca olivacea, 187 
Salpinctes obsoletus tenuirostris, 57 
Thryomanes bewicki hurleyi, 125 
Troglodytes rufociliatus chiapensis, 57 
New York, 9-14 
Nice, Margaret M., review by, 183-184 
Nighthawk, Cherrie’s, 154 
Howell’s, 154 
Pacific, 154 
Sennett’s, 154 
Texas, 154 
Western, 154 
Noble, G. K., and M. Wurm. “The 
Social Behavior of the Laughing 
Gull” (reviewed), 186 
Norris, Russell T. Notes on a Cowbird 
Parasitizing a Song Sparrow, 129- 
132 
North, George W., see Speirs, J. Mur- 
ray, e¢ al. 
Numenius americanus, 154 
Nuthatch, Brown-headed, 157 
Nycticorax nycticorax hoactli, 25 
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Nyroca valisineria, 216 


Odum, Eugene P. Circulatory conges- 
tion as a possible factor regulating 
incubation behavior, 48-49 

Ohio, 30, 45, 46, 116, 117, 169 

Oklahoma, 3, 30, 118, 209-215 

Ontario, 9-14, 91-104, 206-208, 217 

Oporornis agilis, 48 

Oregon, 220 

Oreoscoptes montanus, 155 

Oriole, Bullock’s, 155 

Orchard, 34 
Osprey, 21, 22 
Otocoris alpestris giraudi, 157 
Otus asio, 209-215 
Oven-bird, 173 
Gray, 155 

Owl, Barn, 209-215 
Barred, 209-215 
Florida Burrowing, 157 
Great Horned, 209-215 
Long-eared, 47, 209-215 
Screech, 209-215 
Short-eared, 209-215 
Western Burrowing, 154 


Pandion haliaetus, 21, 22 
Parabuteo unicinctus harrisi, 154 
Parasites, 40, 162-163 
Parasitism, 33, 129-132, 197 
Parus h. hudsonicus, 46, 47, 218 
Passerculus sandwichensis anthinus, 155 
s. nevadensis, 156 
Pelecanus erythrorhynchos, 154 
Pelican, White, 154 
Penthestes, see Parus 
Petrochelidon a. albifrons, 47 
Pettingill, Olin Sewall, Jr. Hudsonian 
Chickadee in southern Minnesota, 
218; review by, 121-123 
Pewee, Costa Rican Wood, 148, 149 
Phalacrocorax a. auritus, 15, 19, 24 
Phoeniconaias, 81 
Phoenicoparrus, 78, 81 
Phoenicophilus poliocephalus coryi, 173 
Phoenicopterus antiquorum, 78-81 
chilensis, 78-81 
copei, 79-80, 82 
ruber, 78-81 
stocki, 77-82 
Physiology, 48-49 
Pica pica hudsonia, 118 
Pipit, Pacific, 155 
Sprague’s, 155 
Piranga ludoviciana, 155 
Pirnie, Miles D., review by, 55 
Plautus alle, 165 
Plegadis guarauna, 157 
Plover, Golden, 46 
Mountain, 154 
Western Snowy, 154 
Plumage, 4-7, 13-14, 114 
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Pluvialis dominica, 46 Golden-crowned, 156 

Polyborus cheriway auduboni, 157 Harris, 30 

Polygeaiy, 116-117 House, 30 ne 
Pooecetes gramineus confinis, 156 Savannah, 155, 156 vt 


Popuiation, 15-26, 180, 209-215, 220 

Predation, 15-26, 100, 116, 147-148, 
209-215 

Pteroglossus frantzii, 138, 140, 142, 144, 
146, 147 

torquatus, 138, 142, 145, 146 
Puffin, Atlantic, 167, 221 
Pyrocephalus rubinus mexicanus, 155 


Quebec, 161-168 
Querquedula c. cyanoptera, 154 


Ramphastos brevicarinatus, 147 
swainsonii, 147, 148-149 

Rapp, William F. Jr. The type of 
Grus proavus, 218 

Raven, 21, 22, 23 

Recurvirostra americana, 154 

Redpoll, Hoary, 48 

Redstart, American, 83-90 

Red-wing, Thick-billed, 155 

Richmondena cardinalis, 27-44, 50, 173- 
174 

Ritter, William E., Obituary, 119 

Robin, American, 30, 118 

Roosting, 100, 146-147, 202-203 

Root, Oscar M., biog. sketch of, 128 


Sanderling, 118 

Sandpiper, Purple, 46 

Sarcoramphus papa, 158 

Scardafella inca inca, 154 

Schantz, William Edward. All-day rec- 
ord of an incubating Robin, 118 

Schorger, A. W. An escaped Magpie at 


Madison, Wisconsin, 118; Avian 
adipocere, 216-217 
Sclater, William Lutley. “Aves” (re- 


viewed), 187; Obituary, 175 
Scoter, White-winged, 118 
Seiurus aurocapillus, 173 
a. cinereus, 155 
noveboracensis limnaeus, 155 
Selasphorus rufus, 155 
Setophaga ruticilla, 83-90 
Sex ratio, 170-171 
Sheppard, R. W. An albino humming- 
bird, 217 
Shrike, White-rumped, 155 
Sitta pusilla, 157 
Skutch, Alexander F. Life History of 
the Blue-throated Toucanet, 133- 
151 
Snipe, Wilson’s, 170-171 
Somateria mollissima dresseri, 15-26 
Sparrow, Bachman’s, 174 
Chipping, 30, 193-205 
Field, 198 
Gambel’s, 156 


Song, 130-132, 156 
Texas Seaside, 156 
Western Lark, 156 
Western Vesper, 156 
White-crowned, 218 
Speirs, J. Murray, George W. North, 
and John A. Crosby. Holboell’s 
Grebe Nesting in Southern Ontario, 
206-208 
Speotyto cunicularia floridana, 157 
c. hypugaea, 154 
Sperry, C. C., and Ciarence Cottam. 
The Greater and Lesser Yellow- 
legs as fish eaters, 45 
Spizella p. passerina, 193-205 
pusilla, 198 
Sterna forsteri, 118 
Stoddard, Herbert L., see McAtee, 
W. L., et al. 
Stoner, Dayton, Obituary, 119 
Street, J. Fletcher, Obituary, 175 
Strix varia, 209-215 
Sturnella magna hoopesi, 155 
Sutton, George Miksch. The Kites of 
the Genus Ictinia, 3-8; Vol. frontis- 
piece; review by, 120-121 
Swallow, Northern Cliff, 47 
Swan, Trumpeter, 220 
Whistling, 118 
Swanson, Gustav. Canada Goose Hunt- 
ing at Horseshoe Lake, 220 
Swift, Vaux’s, 155 


Tamaulipas, 3 

Tanager, Gray-crowned Palm, 173 
Western, 155 

Taxonomy, 3-8 

Teal, Cinnamon, 154 

Tennessee, 27-44 

Tennessee Ornithological Society, 128 

Tern, Forster’s, 118 

Territory, 29-31, 83-84, 91-92, 99-100, 

106, 193-194 

Texas, 152 

Thrasher, Brown, 40, 155 
Palmer’s, 155 
Sage, 155 

Thrush, Cabanis’, 143, 148 
Mono Hermit, 155 

Totanus flavipes, 45 
melanoleucus, 45 

Toucan, Rainbow-billed, 147 
Swainson’s, 147, 148-149 

Toucanet. Blue-throated, 133-151 
Emerald, 65-76 

Towhee, 30, 40 

Townsend, Charles H., Obituary, 51 

Toxostoma curvirostre palmeri, 155 
rufa longicauda, 155 
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Trautman, Milton B. An Ohio speci- 
men of the Purple Sandpiper, 46; 
Flight of a hunting Marsh Hawk, 
117; biog. sketch of, 229 

Tree-duck, Fulvous, 157 

Troglodytes aédon, 49 

Turdus migratorius, 30, 118 

plebejus, 143, 148 

Tympanuchus cupido attwateri, 157 

Tyrannus verticalis, 152, 156-157 

Tyto alba, 209-215 


Uria aalge, 162, 163-165 


Van Tyne, Josselyn. The sex ratio in 
Wilson’s Snipe, 170-171; reviews 
by, 55-56, 184-185, 187 
Vireo atricapillus, 118 
s. solitarius, 47 
Vireo, Black-capped, 118 
Blue-headed, 47 
Virginia, 49 
Voice, 27-29, 49, 73, 84-85, 91-93, 95, 
113-114, 134, 172-173 
Vulture, Painted, 158 


Wagner, Helmuth O. Notes on the Life 
History of the Emerald Toucanet, 
65-76 

Walkinshaw, Lawrence H. Crow feed- 
ing from the surface of water, 172; 
The Eastern Chipping Sparrow in 
Michigan, 193-205 ; biog. sketch of, 


64 
Warbler, Alaska Yellow, 155 
Arrow-headed, 172-173 
Cape May, 47 
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Connecticut, 48 
Golden, 172 
Hoover’s, 155 
Northern Parula, 47 
Northern Pileolated, 155 
Townsend’s, 155 
Washington, 116-117 
Water-thrush, British Columbia, 155 
Weight, 40, 90, 161-168, 201 
West Indies, 152-160 
West Virginia, 174 
Wetmore, Alexander, review by, 123- 
124 
Willet, Eastern, 157 
Western, 154 
Wilson Ornithological Club, Library, 
181-182; Membership Roll, 228- 
254; Reports, 61-63, 177, 182, 254 
Wilsonia pusilla pileolata, 155 
Wisconsin, 118, 216-217 
Witherby, H. F., Obituary, 51 
Wren, House, 49 
Wurm, M., see Noble, G. K. 


Yellow-legs, Greater, 45 
Lesser, 45 
Yellow-throat, 173 
Western, 155 
Yocom, Charles F. Evidence of poly- 
gamy among the Marsh Hawks, 
116-117 


Zenaidura macroura marginella, 171- 
172 
Zonotrichia coronata, 156 
leucophrys, 218 
1. gambeli, 156 


NEW NAME PROPOSED IN VOLUME 56: Phoenicopterus stocki, 77 











